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YOU COULD HEAR A PENNY DROP... 










We spread out the drawings... an instant of surprised silence; then 
that gratifying sound. It is usually something like “Of course! Why 
didn't somebody think of that before.”’ 

Why not indeed? All we have done is to make the bends in the CO, 
pipework of an atomic reactor, spherical. Any schoolboy with G.C.E. 


























physics knows the formula for the thickness of a pressure vessel— 
Cylindrical: t= re Spherical: t=4 = 

So with a sphere you can halve the thickness of the plate. But that 
is only the beginning. Bonuses roll in. All welds become circular, 
can be made by machine and can be X-rayed easily and completely. 
There are no uncertainties—no stiffening webs, for instance, 
attached by welds which cannot be X-rayed. The guide vanes are 
part of a lightweight duct, inside the sphere and thus unstressed 
by pressure. 

A simple and indeed an obvious idea; but it can save large sums of 
money on the cost of a power station or a wind tunnel. The fact is 
itis not easy to see the obvious; the orthodox approach, the standard 
answer, get in the way. However, some of our engineers seem to 
be able to do it, thank goodness. 





RICHARDSONS, WESTGARTH & CO. LTD. 


Wallsend, Northumberland and at 58 Victoria Street, London, S.W.1 





The controlling Company of the RICHARDSONS WESTGARTH GROUP, co-ordinating the activities of :— 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK (SUNDERLAND) LTD. RICHARSDONS WESTGARTH ATOMIC LTD. 
RICHARDSONS WESTGARTH, INC. 
ASSOCIATED COMPANY : ATOMIC POWER CONSTRUCTIONS LTD 
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MACHINE TOOL SBESCO SHEET METAL WORKING MACHINES 


. ... your folding job? 


“coansiae| just right for a BESCO ALL-STEEL UNIVERSAL FOLDER 

















You may think we said that before we know 
your job, but we do it with the confidence 
that these machines are very versatile and 
will tackle all the usual sheet metal folding 
and bending and some quite unusual ones, 
too, with astonishing ease. 


Full adjustments to the beams and folding centres 
give accurate results in all bends from sharp to 1in 
true radius. Replaceable bearings, counter-weighted 
folding beam with precisely positioned levers, reduce 
labour effort ; extra refinements of speedy lever 
clamping and pre-set angle of bend stop, step up 
Operation rate. Virtually unbreakable welded steel 


plate construction. 


Made in 12 sizes from 36in. to 
120in. by 16, 14 and 12 S.W.G. 
mild steel. Popular sizes are 
48in., 72in., 96in. by 14 S.W.G. 


Excellent terms : monthly account, hire Fuller details and delivery times will be sent 


purchase or The F JE Machine Hire Plan. at your request. Generally, delivery is ex stock 





Designed and built by . . 
Edwards House, 359-361, Euston Road, London, N.W.1 


Telephone : EUSton 4681 (7 lines) 3771 (4 lines) Telegrams : Bescotools London NWI 
Lansdowne House, 41, Water Street, Birmingham, 3 
Telephone : CENtral 7606 8 Telegrams : Bescotools Birmingham 3 
a a 
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CAPACITY 


5 GRAMME to 
5 TON comPONENTS 


Dip coating eliminates costly handwork associated 
with rubber lining. Coatings can be applied up to 
ig in. thick. Durable, resilient, corrosion-proof finish 
is ideal for Hand Railings, Catwalks, Stillages, etc 


P.V.C., POLYTHENE, NYLON, 


Coatings in 
P.T.F.E., NEOPRENE. 


Lining Fan impeller Cases by P.V.C. Dipping. Visit our works at Guildford, or ask our Representative to call 


7-DAY SERVICE. Collection throughout Southern England. 


CORROSION RESISTANCE 


INSULATION PLASTIC COATINGS LIMITED 


RESILIENCE 
(Formerly Durable Plastics Limited). 
LONGER LIFE Woodbridge industrial Estate, By-Pass, Guildford, Surrey. 


Tel.: Guildford 5227 (5 lines) 
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JOHN HILL & SONS ite LTD @ rarrenn stor ano 


MACHINE SHOP 
A member of the Staveley Coal & iron Co. Ltd Group SERVICE IS ALSO 


ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. — 
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Davey, Paxman & Co. Ltd., 3-13 MAY 
Eddison Plant Ltd., 

Ford Motor Co. Ltd., 
Hunslet Engine Co. Ltd., 
Matbro Ltd., 

Merton Engineering Ltd., 








Ruston-Bucyrus Ltd., &¢ 3 
H. Stevens, Sons & Co., SCuR exe 
Thos. Smith & Sons (Rodley) Ltd., STAND NO. GGi8. 


F. E. Weatherill Ltd., 

Australian Crane & Excavator Co. Ltd., Sydney, Australia. 
C. H. Christiansen, Copenhagen. 

Construction Equipment Co. Pty. Ltd., Sydney, Australia. 
Lastnings & Losseningstjanst AB, Sweden. 










M & R Engineering Ltd., South Africa. 
these G. Miletto & Figli, Turin. 
~ Mellander & Ericsson, A.B. Gothenburg, Sweden. 
noted companies Tractor Equipment Co. Ltd., Palmerston North, New Zealand. 
Valmet Oy, Finland. 
use Van Kranenburg, Rotterdam, Holland. 








INDUSTRIAL TORQUE CONVERTERS 
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Write for details and litercture : 


BROCKHOUSE ENGINEERING LTD., 
d (3 VY oO u? Victoria Works, West Bromwich. 


“eaicetta Telephone : Wednesbury 0243, 
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Modern slow-speed compressor drive with overhung rotor 


Brush synchronous motors provide the most 
compact electrically driven compressor 
arrangement possible. 


@ Flywheel effect incorporated in 
motor—no other flywheel required. 


@ No bearings. 
@ Automatic starting. 


@ Static or rotary excitation and 
automatic static power factor control 
with cycling loads. 





el Totally enclosed water cooled motor 
for rubber mixer drive 


BRUSH ROTATING MACHINES 


For further details apply to: 





BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH ENGLAND “fy Member of the Hawker Siddeley Group) 
Es 
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FUEL JOH 
EFFICIENCY 


& POWER | ; 


Hydraulic presses for all manner of industry, with a 
reputation that is second to none, come from JOHN 
SHAW. A reputation that is built on advanced design, 
craftsmanship in manufacture and a care for individual 
detail that ‘ tailors ’ each press to its user’s requirements. 


Be xX all 3 oa a 0 ad Such a press is the 3,500 ton heavy duty forging press of 
the moving cylinder type shown, on site, below. Double 


guiding is incorporated to ensure accuracy of forging in 
a press which, incidentally, has a dead weight of 350 tons. 


27th April ow 6th May, 1960 For whatever purpose you need a hydraulic press you 


will do well to consult JOHN SHAW, 


Makers 


of fine 
presses 











GRAND HALL 


OLYMPIA 


LONDON 


fhe 1960 Fuel Efficiency & Power tor Industry Exhibition will 
be the largest display of fuel and power-saving equipment ever to 
be shown. Nearly 150 exhibitors will demonstrate the widest 
possible range of fuel eficiency and power-saving equipment, 
including the following : 


High and Medium Pressure Hot Water Boilers 

Industrial Fuels 
Nuclear Power and many other types of equipment 
associated with Efficiency in the generation and utilisation 


of Heat and Power 


@ Every conceivable type of Steam Raising Plant 

@ Economisers @ Automatic Control Gear 

@ Steam Distribution Accessories @ Evaporators 
@ Instrumentation 

@ Liquid Fuel and Coal Firing Equipment 

@ Coal and Ash Handling @ Oil Storage 

@ Gas and Electric Furnaces 

@ Refractory and Insulating Materials @ Gas Producers 
e 

e 

* 


his is, therefore, an opportunity for you to see all the latest 
developments and equipment associated with Fuel Efficiency and 
Power tor Industry 

An important series of Technical Conferences will take place during 
the Exhibition in the Conference Hall. A programme of Technical 
Sessions will be available at a later date 


For full details ple ase write to the Organisers: 


Provincial Exhibitions Ltd. 


CITY HALL, DEANSGATE, MANCHESTER, 3 
In association with F. W. BRIDGES & SONS LTD. 








| JOHN SHAW & SONS (SALFORD) LTD 
| SALFORD LANCASHIRE 
1812 
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MACHINE DESIGNERS AND PROCESS ENGINEERS 


New developments 


adjustable speed drives 
provide the performance 
you need-economically 





One third of contro! cubicle and main desk for 
impregnating and calendering line drive comprising 
27 motors totalling 1,700 horsepower and 
incorporating speed, tension, temperature, 
elongation and thickness controls. 


Advanced design concepts now enable specialised drives to be tailored to 
your needs at lower cost. Ratings from fractional to 10,000 horsepower 
incorporating such features as wide speed range, high performance an. 
automatic control from process variables 


Using alternatively two basic power conversion 
systems to feed the d.c. driving motor—one static, 
the other rotating—together with closed loop servo 
control of speed—this unequalled range of drives 
is unique in its exceptional adaptability. 

An extensive range of performance characteristics 
is available, up to 100:1 speed range—torque 
control—controlled acceleration—multi-motor 
speed matching—speed proportioning, together 
with many others. 

The drives are also designed to operate with a 
standard range of transducers to provide auto- 
matic control from material tension and linear 


speed—pressure—flow—temperature—thickness, to 
name but a few examples. 


In addition, following two years’ field experience 
with the Transidyne fully transistorised control 
system in smaller ratings, semiconductor control 
has now been extended to drives up to 10,000 h.p. 
thus offering yet another plus to engineers apply- 
ing all types of adjustable speed drive. 


For more details of these exciting new develop- 
ments, write for Application Case Study No. 115— 
‘Specialised Adjustable Speed Drives’ to Systems 
Division at the address below. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 





S.YIb 


RUGELEY 


STAFFORDSHIRE 


ENGLAND 


Manufacturers of the world's widest range of industrial electronic control equipment 
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UNIT DUST COLLECTORS 


A range of screen type fabric 
filters with self contained fan, 
motor and starter. 


These collectors are built 
with 50 sq. ft. area and 150 
sq. ft. area. The volumes 
handled are from 250 c.f.m. 
to 2,100 c.f.m. For further 
details of these collectors, send 
for our new leaflet, T.53. 











ST 
RS 








T54 TUBULAR FABRIC 
DUST COLLECTORS 


A range of tubular fabric dust collectors with integral direct 
driven fan. Where the headroom is limited, dust hoppers or 
base units can be fitted. 

These machines are built in a range of filtering areas from 
80 sq. ft. to 720 sq. ft., and standard volumes from 1,000 c.f.m. 
to 6,000 c.f.m. 

These are robustly constructed, high efficiency, dust collectors 
at low cost. Further details can be obtained by sending for 
leaflet T.§3. 





AQUASPRAY WET TYPE 
DUST COLLECTORS 


A Scroll Type wet dust collector with a two stage, self induced 
spray for higher collecting efficiency These machines are 
supplied complete with a power driven mechanical sludge 
ejector. 

The standard range is from 1,500 c.f.m. to 24,000 c.f.m., but 
larger sizes are available on request. Our leaflet T.49 gives 
further details of these machines. 








Send for leaflets to, 
TILGHMAN’S Ltd., 
Broadheath, 
Altrincham, 
Cheshire. 


A, Member of the Staveley Coal & Iron Co., Ltd. Group. 


LONDON OFFICE: 1 Chester Street, S.W.1. 





W.250 
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Men who build dams 














Power and still more power is the insati- 
able demand as civilisation advances. 


To meet this demand, Dams, Power 
Stations, Pipelines, Roads, Railroads 
and Bridges are being constructed. 


In connection with such construction, 
the use of Compressed Air is increasing, 
Portable Rotary and Stationary Air 
Compressors as well as Pneumatic Tools 
are extensively used. Reliable plant 1s 
essential. “BROOMWADE” Pneu- 
matic Equipment can be seen on some 
of the largest projects, including the 
Clatworthy Reservoir project —a_testi- 


mony to its efficiency and reliability. 






Rotary plants are available with out- 






puts from 120 - 630 c.f.m. and Stationary 






units from 2 - 2,200 c.f.m. The available 






range of Pneumatic Tools adequately 






covers the requirements of Civil and 






Mechanical Engineers. 










Artist’s impression of a new 
dam tor the Clatworthy Reser- 
voir at Wiveliscombe, Somerset. 
By courtesy of the contractors, 
Holland and MHannen = and 
Cubitts Limitea, and ot 
Faunton Corporation Water 
Works Department 













RB 440 Breaker 








BROOM & WADE LIMITED 




























P.O, BOX NO. 7 ~<a EH 241 Compressor 
HIGH WYCOMBE, BUCKS —a fast, hard-hittiy BWD 230 delivering 330 ¢.f.m. of free 
J AI “3 . . Rock Drill 





Breaker air at 100 f.5.1. 







Telephone > High Wycombe 16370 10 lines 
Telex N . 
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AIR COMPRESSORS & PNEUMATIC TOOLS | 











WR 630 Portable Rotary 
Air Compressor 
delivering 630 c.f.m. of free 

air at 1oop 
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This group of 
components —stacked 
man area of 28 sq. ft— 
produce 

of this conveyor 
Structuré .... 






_, 









CONVEYOR STRUCTURE 








of an idler shaft stretchers are used at intervals between stands 

















intermediate supporting stand ie main supporting stand 








ee 0" OVER INTER. 
_ | 90" 200° OVER ROPE sPREADERS 20 
eis ir Ee 
Pine 





A 36’rope belt conveyor 
installed at a quarry, 


Installation, extension 
and contraction of 












Distington- Goodman 
Rope Belt Conveyor 
Structure is relatively 
quick and easy. 


Right) Detail of amain 
stand and anchor point. 
These can be spaced up 
to 400' apart according 
to requirements. 





carrying 500 tons of 
gravel per hour. By 
securing the rope to 
terminal pulleys it has 
proved practicable to 
move this conveyor 
bodily sideways by the 
dragline shown 1n the 
illustration. 
















BC 
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rand tapping machin 


KEARNS ELECTRONIC No. ‘0° planer table type horizontal boring, n 
in the works of The British United Shoe Machinery Company Ltd... 1 


.. horizontal boring machines 
by KEARNS 


Electronically controlled co-ordinate setting developed by KEARNS and A.E.1. increases productivity 


by eliminating strain and fatigue. 
\utomatic positioning of loads up to 2 


of within — 0°:0002”. 


tons with a maintained accurac 


Punched cards, dials and push buttons simplify operation, make control effortles 


and inspire contidence. 






H. W. KEARNS & CO LIMITED BROADHEATH near MANCHESTER 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 


~ 
- 

2 L ees) ¢ 

se ae 





Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 





CLYDET TNO 


CLYDE CRANE & BOOTH LTD. 





Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Tel. : Pudsey 3168 (6 lines). Grams: ** Cranes,’ Rodley, Telex. Tel. : Holytown 412 (6 lines). Grams. : ‘* Clyde,” Motherwell, Telex. 
Telex 55159. Telex 77443. 
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DEPENDABLE 


HYDRAULIC 
CYLINDERS 
AND RAMS 


Whatever your requirements the R.G. 
range of HIGH, MEDIUM and LOW 
pressure cylinders and rams is, or can be, 


designed to meet them 





Engineered for any stroke, bore or 


mounting suitable for oil and water 





Send your next hydraulic problem or 


enquiry to 


RHODES, GILL & CO LTD 


212 WELLINGTON STREET, LEEDS | 
Telephone 2010 45 
Enter No. 
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| Use SONES GEARS 


KG 











m io 

eee 
service : 
g 2 
. gears made by specialists who know their job ~ 
and your requirements. Supplied complete or = 
cutting only—Sones gears cut replacement costs. a. 
Write or phone quoting your requirements, we - 
specialise in a speedy service. = 
o 








W. L. SONES & SON 


BRADFORD GEAR WORKS LIDGET GREEN BRADFORD 
Grams: ‘Involute’ "phone; Bradford 71112 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employeas to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can pretect your staff from 
dangerous fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote. 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Herts. 


Elektron House, Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187 
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Barimar’s * Flyii 
1] 


‘‘ BARIMAR”’ and “ Scientific Welding ’’ 


| 
| Familiar 


Squad ” Repair Shops. They tell of Resource, Rapidity a 


for Exceptional Emergeney Jobs 


to Engineers and Industrialists throughout the 


Some brief notes of guaranteed jobs carried out “on the spot” 


Thousands of Pounds Saved... 









Welders” 


ng 





Repaired under 
the Barimar 
Money-Back 
Guarantee 


are Interchangeable Terms 
Land 
by the Barimar ‘ Flying 
nd the Saving of Time and Money. 













Europe's Mightiest Oven... 
The Contractors were under a “time penalty’? if this 
giant oven was not operating on time. Barimar “ Flying 
Squad "’ saved the day, welding hundreds of feet of seam 
|} in inner casting, with 800 rivet heads and several cast 
i} iron plates welded to steel casing. A “rush job’’ but 
| perfect to the last rivet 







The vital part of this 
|} -ton Shearing Machine 
which carried the knife 
hrok 


wa en away 











| This repair called for 
precise and accurate 
welding. 


BARIMAR 
Branch Addresses : 



















BIRMINGHAM, 12: 


The 15-ton head of a 1,000-ton hydraulic press (producing electric cable) 
split completely in half, holding up contracts threatening a loss of thousands 
of pounds. A Barimar “ Flying Squad ’’ worked day and night till the job 
was finished, leaving the damaged part 25 per cent. stronger than new. 
Press has since been working splendidly. 


Sailed as Scheduled... 

A South American cargo steamer in Surrey Docks held 
up by a fractured stuffing box in the marine engine, 
avoided heavy dock dues and penalties by calling a 
Sarimar “ Flying Squad *’ which completed a guaranteed 
repair in record time. 


Giant Stone Crusher at Mountain Top restored to Service. 
The largest Granite Crusher in Great Britain had broken 


down. It was at the top of a 1,500 ft. mountain in 
North Wales. Work came to a standstill, so Barimar 
was sent tor Barimar guaranteed to repair and 


Strengthen the side member in situ. A “* Flying Squad ”’ 
of Barimar welders left immediately. Working prac- 
tically day and night, the job was finished within the 
contract time of six weeks. Then the Crusher resumed 
work—24 hours a day—to catch up arrears Truly a 
magnificent test for this Barimar Record Repair 


Five Days versus Three Months... 


repair in five days. 


Breakdown Sunday—-Ready Monday... 
Without dismantling the engine of one of Britain's largest tractors, a Barimar “‘ 
conditions, welding the drawbar lug at the same time 


REPAIRS, large or small—in ail metals 
CONSULT BARIMAR FIRST in ALL welding repairs 
they will advise you. BROKEN PARTS 
Send advice and instructions by 


Barimar House, 
22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6 


CARRIAGE PAID with sender's name and address on labels. 


BARIMAR 





Telephone : Midland 2696, 
134, West George Lane. Telephone : Central 4709. 


116-117, Charles Henry Street. 
GLASGOW, C.2: 


The main journal of a 30-ton Crankshaft, 12 ins. : . , 
diameter, was broken A new one was impossible : ee en ees. d 1 

under three months. A Barimar “ Flying Squad” South Wales a oF on nes = aaa! 
hurried to the North of England, making a perfect some ales, split in several places under the strain. 


in Essex repaired a sump under difhic 
Repaired on Sunday, the tractor was at work next morning 


Flying Squad "’ 


carried out in Barimar factories, are GUARANTEED repairs 

it’s cheapest, the quickest and the most dependable 

Deliver or consign transportable parts to Barimar 
post. 


NEWCASTLE UPON TYNE, 1 










Barimar Scientific 

Welding ensured a 

first-class repair 

The owners were 
delighted with this job. | 
| 

this metal-cutting machine in 

A Barimar “ Flying 


Squad ” produced a Guaranteed Repair with record speed. Complimented 
by the owners on its perfection and expedition 


ult 


lasting and dependable 
Telephone Barimar for 
first removing all fittings. Dispatch 
Telephones 

RENown 
Telegrams 

** Bariquamar, S.W.6, London.”’ 


64-66 The Close. Telephone: 21055. 


| 

2147-2148. (Night) 2148 | 
| 

j 





| 








BARIMAR—The World’s Scientific Welding Engineers 
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largest power station condenser plate rolled by be 





This photograph shows the largest diameter land power station plate ever rolled 
in this country and is a typical example of the high standards achieved at the Landore Works 







of Yorkshire Imperial Metals Limited. 


Strict control of the melting operation 
ensures consistently sound castings, whilst the rolling 
technique employed and the cutting to special 
designs minimise further machining at customers’ 
works. Deviation from flatness and the thickness 
tolerances called for in B.S. 1541 and 
A.S.T.M. B.171 are carefully maintained. 


For instance, for plates other than copper, uatacTeaed BY 
7. 

up to 8ft. in width deviation from flatness ; eae 
does not exceed 0:015" in any 1ft. length, ay 9 Pra 
whilst for plates over 8ft. in width 0-020” Seen 
in any 1ft. length will not be exceeded. 37 2-0 

Whether your requirements as assist twscaness “oenance Hae /h 35 ‘ 
are for condenser plates, cooler, heat ws 
exchanger, copper or bi-metal plates, ‘ 2s! 
Yorkshire | | ble t : : 
orkshire Imperial are able to serve you Bets wad 


well—in the widest range of alloys. 


YORKSHIRE IMPERIAL METALS LIMITED HEAD OFFICE—P.O. BOX 166, LEEDS 
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Shiphams fe 
Gastings 
in bronze 


It’s true, the Egyptians were casting in 


APE FROM 1-02. TO 5 TONS 


bronze before we were. Shiphams only started r= sa a 






in 1798. But since then we’ve been using J & ; sig all 
nown bronzes; and have developed 3 : it ie 
i 4 ; 


technique and service unsurpassed i 


ountry, both as regards casting and ’ oe 4 . ™ ae 3 
tern making.— Simple or complicated; = ae of et ae 
ie ae 2 ; i ‘ 


hould start at Shiphams 


Large illustration shows Bide ; ‘ ’ = 

a Shipham casting for a j ae - 
Centrifugal Pump Cover See i <<“ 
—overall length 4° 0’; 
weight 1330 Ibs. 


ao —— ; 

Pp y — overa wr 

Bengt 4°"; night 9425 , HIRHAM:& COMPANY LTD., HAWTHORN AVENUE, HULL 
i A 1E B! A , 1 * bof “¢ | 








re HENDER GROUP 


‘ 
be 
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FUSEGEAR 


iene ad 









A complete range of combined switch and 
fuse units up to 150 amp. sizes is now 

available, approved, tested and certified by 
the Ministry of Power in Groups I, II and ITI, 
incorporating throughout Aeroflex 


High Breaking Capacity 








rewireable cartridge fuse-links. 








Typical Unit Type 
fuse-switchboard, 
certified for use in all Groups. 











The latest list of 
Aeroflex-Fluvent flameproof 
switch and fusegear will 


be forwarded on request 





G7 Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS + LONGSIGHT * MANCHESTER 12 


London: 34 Victoria Street, S.W.1. Glasgow: 5 Somerset Place, C.3. Birmingham: 39/41 Carrs Lane, 4 





dp PH 163 
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Strain gauges 
take the 
load... 





... Of engineering problems 
off your mind 


One example is the new, smooth-working, 
easily handled cargo crane, designed and 
manufactured by Stothert & Pitt, and tested 
in collaboration with the Saunders-Roe 
Foil Strain Gauge Field Service. 

The use of Foil Strain Gauge techniques 
can lead to more efficient designs with 
consequent economies in production and 
cost over a wide range of industrial activity. 
Saunders-Roe engineers are actively 
engaged on this work and can help you 
with your problems, 

Foil Strain Gauges can be incorporated 

in transducers for industrial measurement 
of such factors as, weights, pressures, 
torques, tractive effort and horsepower. 
For details of Saunders-Roe Foi/ Strain Gauges 

and Field Service, write to... 


SAUNDERS OROE. 


4 member of the Westland group of companies 


STRAIN GAUGE DIVISION 


OSBORNE, EAST COWES, ISLE OF WIGHT 
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TRANSFORMERS 


by Hackbridge 










ABOVE One of three 100 MVA 220 kV 
type ON transformers for 
Tasmania 

CENTRE: 1500 kVA distribution transformer 


for the Far East 


srecmrecneepecsi ees i) 


BELOW 
multipurpose unit 


Low power 


23 MILLION KVA 
IN SERVICE 


Send for publications 








HACKBRIDGE ano HEWITTIC ELECTRIC CO. LTD 


HERSHAM WALTON-ON-THAMES SURREY 
Telephone: Walton-on-Thames 28835 (8 lines) Telegrams & Cables: ‘Electric, Walton-on-Thames” 





OVERSEAS REPRESENTATIVES 


H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, 
Queensland : W. Australia : Elder, Smith & Co. Ltd.; South Australia: Parsons & Robertson Ltd.: Tasmania: H. M. Bamford & 
Sons (Pty.) Ltd., Hobart. BELGIUM & LUXEMBOURG: Pierre Pollie, Brussels 3 BRAZIL : Oscar G. Mors, Sao Paulo. BURMA: Neonlite 
Manufacturing & Trading Co. Ltd., Rangoon CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal ; The Northern Electric 
Co. Ltd., Montreal, etc. CEYLON: Envee Ess Ltd., Colombo CHILE : Sociedad Importadora de! Pacifico Ltda., Santiago. EAST AFRICA : 
G. A. Neumann Ltd., Nairobi EGYPT: Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: Sdhké-ja Koneliike O.Y. Hermes, Helsinki. 
GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. GREECE: Charilaos C. Coroneos, Athens. INDIA: Steam & Mining Equipment (India) 
Private Ltd., Calcutta; Easun Engineering Co. Ltd., Madras,!. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: 
Harper, Gilfillan & Co. Ltd., Kuala Lumpur NETHERLANDS: J. Kater E.I., Ouderkerk a.d. Amstel. NEW ZEALAND: Richardson, McCabe 
& Co. Ltd., Wellington, etc. PAKISTAN: The Karachi Radio Co., Karachi 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., Johannes- 
burg. ete. CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. 
TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H, Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd.. 
P.O. Box 234, Pittsburgh 30, Pennsylvania VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas 
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ARGENTINA 
Victoria ; N.S.W.: 





VISIT STAND S850 1.E.A. EXHIBITION MAY 23rd—28th 


WRITE FOR DATA SHEETS 
TO DEPT. A.7. 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388, 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 


LONDON OFFICE: 
SICILIAN HOUSE, W.C.! 
Tel: Holborn S15! 


CIRCLIPS 
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A.1.D., A.R.B., LF.V. approved 





Consult 


FILTON 


fo ROTARY UNIONS 
(Patented) 
USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }°—-3” BSP 
SPECIALS UP TO 6’ BORE 


Unions fitted with carbon bearings are available 
for temperatures over 400 


FILTON LIMITED 


Clapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 8/11/2 

















RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Se., A.inst.P. 
Price 12s. 6d. 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain In a surface. 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


(Postage 6d.) 
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HAMMERED OR 
HYDRAULIC 
PRESSED 








IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PARKS PROPRIETOR 





FORGE LTD 
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TRADE \ Smedley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 
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J. STONE 
CASTINGS 


of cowrve / 





. which are used in fields so widely different as 

@ AIRCRAFT @ PUMPING EQUIPMENT 

@ RADAR AND TELEVISION @ CIGARETTE 
PROCESSING MACHINERY @ RACING CARS, 


and many other applications. 





— ie ot ©. ae = 
PLATT 
GROUP 


J. STONE 


& CO. (CHARLTON) LTD 


WOOLWICH ROAD, CHARLTON f Te sREenwich 3277 
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Wonders of the World 


UILT at Nimes, France, in 19 B.C., this Roman 

bridge was originally part of an aqueduct 
constructed to carry water from Uzés to Nimes 
It is one of the noblest memorials of Roman 
architecture and an interesting feature is that 
the masonry is dry-jointed. Along the topmost 
tier runs the channel by which water was 
conveyed, the cement lining being of lime and 
terra-cotta. The structure is nearly 900 feet long 
and reaches a height of 160 feet. The lower 
arches each have a span of over 60 feet and 
now carry a modern road. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 







\AJELLINGTON 


WAWM 45): h 0) .).<-B Goo 





Per Stee! Taubes and Steel Tube Fabrication 


BAD OPPICE: GREAT BRIDGE - TIPTON STAFFORDSHIRE 
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Place: 
































Ventilation 


ARTHUR GUINNESS SON & CO 
Pomona Docks, Manchester Regione 


Exhaust gases from fork lift trucks and lorries were 
once a major problem in this storage shed. Colt 
experts were called in to make a scientific analysis 
and on their recommendation a series of Colt 
S.R.C./3080 High Duty Extract Ventilators was 
installed. Fumes no longer bother anyone. 

In providing a permanent solution to this ventila- 
tion problem Colt have added yet another chapter 
to their record of success—success which has 
brought repeat orders from many world-famous 
concerns. 

Ask your secretary to send for a free manual 
to Dept. 38. 


COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE: ELMBRIDGE 0161 
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Mather & Platt : 
Pumps and Motors 


SERVING THE MINING INDUSTRY 








Mather & Platt electrically-driven pumping sets on drainage 
Each pump has a duty of 1000 g.p.m. 


duty in a Scottish colliery. 


against a 1550 ft. head, and is driven by a 3 phase, 50 cycles, 3000/3300v., 
induction motor. The motors are 


rated at 650 b.h.p., 1500/1480 r.p.m. 


Ss 


WEliiioecaaeicgm PARK 


| 


LIMITED 


EES al 
Telephone : COLlyhurst 2321 


WORKS, MANCHESTER, 10. 


Telegrams : Mather, Manchester. 
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cE THE ENGINEER 
| 


BUYERS 
GUIDE 
1960 


Now Available 





vl 





CONTENTS 
Forthcoming Engineering & Industrial 


INTEGRAL SOLID 
STEEL FRAME 





Exhibitions. 


Associations, Institutions 


| and Societies connected with the 


DIRECT ACTING 


| Engineering Industry. 


AIR CLUTCH | National Undertakings. 
Address Section. 
U.K. Agents for Foreign Firms. 
BUILT IN an | Trade Names. 
Buyers Guide. 
| 34,750 Suppliers’ entries under 
CAPACITIES | 2,650 product headings. 
FROM 300 TO 8000 —_—-—_—— 
TONS One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
~~ | | NEER ’ and every regular reader who 
LET US beres || buys his copy from a newsagent. 
senapeatioahamia v || A copy has also been sent to each 
a vvewwe ten | | advertiser in * THE ENGINEER * and 
EXHIBITION 1960 the BUYERS GUIDE itself. 


June 25-Juty 8 
Olympia London 


STAND No.64 
GRAND HALL 


Sole agents for the 
range of Ajax 
Forging Machinery 


Additional copies obtainable at 7/6 
each (plus postage 1/9) from :— 


The Manager— 





VAUGHAN 


ASSOCIATES LIMITED 








NOT NOR NOT NORNOTNS’ 


4QueenStreet, CurzonStreet, London, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office and Demonstration Room: 


WILFORD CRES., NOTTINGHAM. 


MOTO NOR MORN OTHE 





DREDGING PLA 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. 


BUCKET 
FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 


New Buckets, Links, Pins, Gearing, ete., supplied for existing Dredgers 


FLEMING % FERGUSON, LTD. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 
*Phone :—Paisley 4121. Tele. Add.—‘‘Phcenix, Paisley.” 


London Office: 54-62 ——— Street, W.1. 


SOI Ur ara 


Tel. Regent 6247 
RSIS RIOR 


SUERTE ede 


THE ENGINEER 
28, ESSEX STREET, STRAND, 
LONDON, W.C.2 


Tel : Nott. 88008 CENtral es 
NRP 9046 
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ni FITZROY ” 


TWIN-SCREW TRAILING SUCTION HOPPER DREDGER 
built for the 
QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Dredging capacity: 1,000 cubic yards per hour 


Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
to a height of 16 feet. 


MMM NINN NIN MINI MIN MIN MINIMAL 
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FLEXISEAT 


| PAT. NO FS3B69 


these REVISED FACTORY... || valves 





Revised regulations regarding First Aid in 


t s are effective m \st Jant 1960 — 
Factories are effective from \st Januar} | Suitable for Water, 


Oil, Paraffin, Air, etc., 


| 
, up to 150 P.S.I. 
2 =e - le or 4 | 
As the Pioneers of Industrial First Aid we offer approved Weight approx. } that of 


complete First Aid Outfits to meet the requirements of all trades. usual type of valve. 





Standard “‘ FLEXISEAT ”’ j 
Valves are supplied for 
business when ordering. test pressures up to 300 P.S.1. 3in., 4in. and 6in. sizes available from stock. 





Please state number of employees and nature of 


Full details are available to responsible ofticials applying ** Specials ’’ up to 60in. bore can be made to 


, ~ ~ . ~ , + 4 
on their company’s letterhead, mentioning this “‘ ENGINEER” customers’ requirements in terms of pressure, 
announcement temperature and material specification, etc. 






erm 


Cu XSON GERRARD & CO LTD Sy Illustrated literature on request from the manufacturers. 
; . *| DAVID F. WISEMAN & SONS LTD. 















OLDBURY, BIRMINGHAM 66 CASTLEFORD ROAD, BIRMINGHAM 11. 
Telephone: BROADWELL 1355 (4 lines) | cee: Yona wee 
Enter No. 241 on reply card ae = Enter No, 242 on reply card 
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24-hour pressure and volume charts at the City of Edmonton Pumping Plant, showing 
rapid response of automatically controlled fluid coupling. 


VULCAN-SINCLAIR 


[Fluidrive} 


gives :— 








@ RAPID RESPONSE TO AUTOMATIC CONTROL 
@ SAVING IN POWER* 
@ TROUBLE-FREE OPERATION 


One of the 1200 h.p. centrifugal 
pumps with Vulcan-Sinclair fluid 
coupling and automatic control 
at the City of Edmonton Pumpirg 
Plant. The saving in power 
paid for the fluid coupling in 
less than two years.* 











FLUIDRIVE ENGINEERING COMPANY LTD. 


Fluidrive Works, Worton Road, Isleworth, Middx. 
-SINCLAIR FLUIDRIVE 4 ’ . 
heh cvaneens Telephone: ISLEWORTH 1121 (6 lines) Telex: 24107 
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HENDERSON 


lead in derrick crane ‘design 


Henderson Unit Construction Derrick 
Cranes are unequalled for simplicity of con- 
struction. All over the world you will find \ 
them tackling the heaviest engineering tasks \) 4\ 
speedily, continuously, economically. \ ' 


@ Unit Construction permits fast 
erection and dismantling 
@ Easy control \ 
@ Excellent all-round vision 7, Wy 
@ Enclosed gears, ball & roller bearings 
give smooth running 
@ Minimum maintenance outlay 


~it all adds up to yy 


reduced operating costs , Y , 


3% Henderson Derrick 
Cranes have been 
fitted with ——— 

Torque Convertors , SS oe 
for infinite ae i. 
speed variation. Avie i ie 


Anew catalogue tit Oar aatras *| 5 = 
of Henderson hit ry 
Derrick Cranes y , . 
is now available } 
— write for your copy. 9 : 
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LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- | 
ation, as in many industries it is the chief | 
item of expense. Consult us for analysis 

of MINERALS, ORES, OILS, | 
METALS, ALLOYS, WATER, etc 





25/. 


SAVING 





The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 



































We invite enquiries 


WEST HAM TESTING LABORATORY... 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 5265 
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Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 





Top Standards 














Heat Treatment Plants ae are required— 
t “eres CROSS British made compo- | 
together with many others seieee nents are consistently being 
operat appetites re mao te She 
weno e du the future ere 
CASTINGS SUPPLIED AS CAST ss Cop standards are required | x 
OR FULLY MACHINED sees pen ye geri '( 
are’e” tured using a _ specialised ! 
, ‘ Lal ; oceees hardening and tempering pro- ) 
Manufacturers of ‘PULMAC’ Pulverising Mills selete Sa ae 
ofe%e” accurate. 
for Fine Grinding setete S ¢ 
WIRE THREAD INSERTS 4 
SPRING WASHERS ™ 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD CIRCLIPS and RETAINING 


RINGS 
JET ENGINE LABYRINTHS 





Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 


Grams: Wycliffe, Lutterworth 
ew + eee ote a “ mene ee | 


CH LIEDY MANUFACTURING CO. (1938) LTD. 


COMBE DOWN : BATH - SOMERSET - Tel: Combe Down 2355/8 « Grams: Circle, Bath. 
__Enter No. 271 on reply card Enter No. 273 on reply card 
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AIR CONDITIONING 
IN PRINTING 


The wide resources of the Carter Thermal 





industrial group enable us to give undivided 
responsibility to any air conditioning problem, 


irrespective of its size or purpose. 





CREATORS OF THE RIGHT AIR CONDITIONS 
FOR ANY PURPOSE 


Ask our Engineers to advise on 


A typical Carter installation 


in a large printing works. your particular problem 





CARTER THERMAL ENGINEERING LIMITED 
Head Office: Bordesley Green, Birmingham 9. Tel: Victoria 4617/8 
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Head of a 6ft. dia. Autoclave, 
spun on the Harvey “Rotar- 
press” from a stainless steel 
disc 12in. thick Designed 
for a working pressure of 500 


Ibs./sq. in. 


KEYNOTES OF 











FABRICATION 


G. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 


HC/HT/4 
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PRECISION GEAR MACHINES & TOOLS LIMITED is established as an associate company of the 





NATIONAL BROACH & MACHINE COMPANY of DETROIT at BODMIN ROAD, WYKEN, COVENTRY 


with sole rights to manufacture and sell 






GEAR SHAVING MACHINES GEAR HONING MACHINES 


/ \\ GEAR CHECKING EQUIPMENT 


RING 


GEAR SHAVING CUTTERS 


< 


GEAR HONES GEAR GRINDING EQUIPMENT 
further information from: PRECISION GEAR MACHINES & TOOLS LIMITED 
BODMIN ROAD WYKEN COVENTRY 


Telephone: WALSGRAVE-on-SOWE 2372: Telegrams: PREGERMAC COVENTRY 


Die BRE AAS SS RAR: BOP A SS EAE aS, 54a 4c RE ae Ee 
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Gis ae 


Three H & W dual-fuel 
engines with H & W 
alternators. Each 
alternator seg 
develops 330 kW 
at 428 r.p.m. and 

operates on 

sludge gas 
















Alternators and engines are H & W alternators supplied in all sizes 


a i from 60 to 5,000 kVA and voltages up 
responsibility for the complete to II kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 


(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


LiMaiy & 





BELFAST GLASGOW LONDON LIVERPOOL SOUTHAME TON . 
Enter No. 292 on reply” card 
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RENOLD CHAINS 


for 
mechanical 
handling 


Whatever the product—if it has to 





be pushed, lifted, carried, lowered, 
turned, rolled, fed, positioned, 

stored, delivered or moved in any way 
whatsoever—RENOLD CHAINS provide 
the answer. Write for catalogue 

Ref. 120/17 giving details of our 

range of stock and specialised chains 


for mechanical handling. 






These two elevators in a Dutch quarry 
are equipped with Renold 60 in. pitch 
30,000 Ib. breaking load chain and are 
82 feet high. They have a combined 


capacity of 220 tons of marl per hour, 
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Transfer machine for cylinder blocks 


employing two strands of Renold 6.0 
pitch 12,000 Ib. breaking load conveyor 
chain equipped with staybars. 


of all conveying requirements are 


covered by the Renold Stock Range 


(up to 15,000 Ib. breaking load). © 


The Standardised Range covers i 


breaking loads up to 85,000 Ib. 





MANCHESTER 


Enter No. 311 on reply card 
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crystals on to conveyor feeding a rotary dryer. 


by the DYNOCONE continuous 
solid bowl centrifuge 


This Dynocone, installed at a coke oven by-product plant, is separating Ammonium 





The Dynocone Continuous Centrifuge (background) discharging 


Sulphate crystals from Ammonium sulphate magma. The crystals are washed to 
neutrality with a minimum moisture content of 0.6", on delivery. Another Dynocone 
in the same plant is separating Copperas from pickling liquors. This and similar 
models are available for a wide range of uses. Write for Catalogue G554. 









DYNOCON} 


LONDON OFFICE: NINETEEN WOBURN PLACE LONDON W¢ IERMINUS 28 WORKS: DERBY 


Member 4ton } er Constru ns Ltd. Or f th Rr h Nu rf 


TGA @7 
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4 Hy py. 


WHEN SAFETY IS VITAL 


Marconi X-ray inspection 
removes all doubt 








A Marconi 250 kV mobile industrial X-Ray unit, supplied 
to Babcock & Wilcox Ltd., in use for weld inspection at 
Hinkley Point nuclear power station. 













The Marconi 250 kV Industrial X-Ray Unit offers every feature desired by the 
discriminating industrial physicist and radiographer. It is widely used in a 
number of industries, including shipbuilding, aircraft, iron and steel, motors, 
boiler-making and heavy electrical engineering. For full details of this versatile 
equipment, send for leaflet AJ23. 


MARCONI (or 4 


















Uy 
Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office: 
London and the South Midlands: North Export Department: 
Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate Marconi Instruments Led., St. Albans, Herts. 
Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455 Telephone: St. Albans 56161 Ze 
yy oy, 4 ¥ 





1X23 
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If you have processing on your mind—it 
doesn’t matter whether it’s calcining or 
crushing; drying or grinding; separating 
or pulverising—you go along to Edgar 
Allen & Co. Limited. They will show 


you your materials being processed and 





after exhaustive tests will tell you exactly 
what plant you need to get the results 
you want in the most economical 
manner. There is no doubt about it, a 
trip to Edgar Allen’s Experimental 
Department takes the difficulty out of 
deciding on the most suitable plant for 
the job. 


You can witness experiments on your own materials if you have a problem of CALCINING, DRYING, CRUSHING, 
GRINDING, PULVERISING, SEPARATING. 


Write for further details. 





See | Edgar Allen « Co.Limited 
ie Games | IMPERIAL STEEL WORKS - SHEFFIELD *9 
= 

1 Address . asi cealaad 

es sae ie et ea ne ea ee i a ae 
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-let E.P.E. solve them 
for you quickly 





In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a 
Fortunately, 


reasonable price. 


EPE specialise in DC equip 
ment, bringing years of experi 


ence to;bear on the subject, so 


ae get ae that one can always be sure of 
me. site. BR RE H- 
a RS & & % DC motors and generators, of 
‘ ae i e 
co % “WS any enclosure, at competitive 
ee prices, on short delivery. EPE 
1. are always happy to help solve 


DC problems, too 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 


"Phone: STEchford 2261 
"Grams: Torque 'Phone Birmingham 





« London Office: 421, Grand Buildings, Trafalgar 
¥ Squore, W.C.2. ‘Phone: WHiteha!! 5643 and 7963 
. 
ae 
Ne 298 


Sb 


Enter No. 351 on reply card 











STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADIA, GLASGOW 
SEQUENCE, LONDON 











Enter No. 352 on reply card 


INDUSTRIAL COUNTING 
INSTRUMENTS and 













MEASURING o 
| MACHINES. ode 
| Let us solve 
your 
| counting 
| Patented a 
| Design “Salil 
problems 


| Write or phone 
| 
| for our Catalogue or a visit from a 


| technical representative to ‘‘ INSTRUMENT DIVISION *’ 


B.& F.CARTER &CO., LTD. 


| ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines) 
Grams: ‘‘ BRAIDERS BOLTON * 





Enter No. 353 on reply card 


Wate 


lines? 


mn YOUN aur 
VICTOR CAN HELP! 


100 to 


VICTOR PRODUCTS ( WALLSEND) LTD., 


WALLSEND-ON-TYWNE 


Please write for Booklet No. CA 





Enter No. 354 on reply card 


OiL 
STORAGE TANKS 


Cylindrical, Rectangular and 
| Sitewelded. Capacities from 
25 gall. to 30,000 gail. 


| PRESSURE VESSELS 





Butane and Propane Storage 
Vessels, Columns, Cooling and 
Scrubbing Towers, Air Receivers, 
Chemical Storage Vessels. Full 
details supplied on application. 
Also Manufacturers of Ducting and 


| Fabrications. Large Machining 
Capacity Available. 


| ROBERTS BROS. 


ESTABLISHED 1919 
| JUNCTION ROAD, WORDSLEY, 


STOURBRIDGE woncs. 


Tel: STOURBRIDGE 310i/2/3 
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Tread and Trundle - Weap and Tear 






WILY 


LUT, 











) 


er 





L\s 


2 













° 


Concrete can’t take it half so well as... 





Withstands heavy traffic. High Impact Strength. Jointless. Non Slip. Obviates 


dust hazards. Light in weight. Can be applied to various 


eé 


an FLOORING 


surfaces. Economical and hard wearing. 


CHEMICAL RESISTANT 





Ceradek will provide the most likely solution to your flooring problems. Our technical 


staff will gladly advise you on all aspects of Ceradek installation, wesc ee 
* ‘ TECHNICAL APPLICATIONS LTD. 
supplying further details and quotations as required. VALLEY WORKS, MONTON ROAD, 


ECCLES, LANCASHIRE. Eccles 1737. 





Enter No. 361 on reply card 
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One man instead of five—that’s what this cost-cutting combination 
means. Bulk handling this way you will save time on every job— 
reduce labour costs to the minimum. Tough, reliable, easily moved 
about, the Parker Belt loader is indispensable for loading, stacking 
and stockpiling all kinds of materials, with a top capacity of 100 tons 
an hour with 20 in. belt. Available with boom lengths of 20 ft. or 
30 ft., 16 in. or 20in. belts and discharge heights from 8 ft. 3in. to 
12 ft. 3in. 


Write for full details of this outstanding equipment. 








PHONES: LEICESTER 6253) (10 LINES) 
Sel, isle, Bae. lise) tome lel’)! am. lel i cela Gite .|4 aan Rew! 


cadiaeen PARKER umitep VIADUCT WORKS Bale ayes: 


Depots at London, Cardiff, Sedgley (Nr. Wolverhampton) Leeds 
and Glasgow 


Enter No. 362 on reply card 
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HIGH PRESSURE 
STEAM 
IN GHEGK 





Crane recently added to their wide range a series of gate, globe 
and check valves in Forged Steel. These valves are designed for 
long service in severe working conditions. A varied trim selection 
makes them applicable to many different services, including 
chemicals of a corrosive nature, and steam at high pressures and 
temperatures up to 1,000 degrees F. Crane Forged Steel Valves 
are made with screwed or socket-welding ends to British and 
American Standards. Sizes range from 4’ to 2”. 

In common with all Crane products, these Forged Steel valves 
are made to extremely high standards and are subjected to care- 
. ful inspection and individual testing at every stage. They are 
therefore completely dependable in situations where working 
conditions are arduous and long life is essential. 


Fuller details of 

Crane Forged Steel Valves are 
given in Crane Leaflets, 

which may be had on application 
to Dept 13, Crane Ltd., 

15-16 Red Lion Court, 

Fleet Street, London, E.C.4 
Works: Ipswich 


Branches: Birmingham, 
Brentford, Bristol, Glasgow, 
Leeds, London, Manchester. 


the toughness 





of forged 


steel valves by Cc i A ~ E. 


v22 
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HINDMARCH /MWD 


OIL-OPERATED 
REVERSE-REDUCTION GEARS 


12,000,000 B.H.P. already installed. 





Oil-operated reverse-reduction gearbox with one of the new Ruston AT engines. 


MODERN WHEEL DRIVE Lip. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED, CHESHAM 
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all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 


ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 ‘GRAMS: ‘FRAMES’ S'LAND 
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CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 

ALL PRESSURES UP TO 15,000 P.S.1. | 
... for pure dangerous | 
or corrosive | 
gases and 


% No glands —therefore no losses. | 







liquids | 


% Absolute purity of gas or liquid | 
always maintained | 


% Volumetric efficiency remains con- 


Write for Brochure and full details to OP I ES, 


Sole Agents for the United Kingdom 


C. T. (LONDON) LTD. 27 


Ashley Place, Westminster, | 












































London, S.W.1. Tel: Tate Gallery 8631 (6 lines) 
Enter No. 381 on reply card | 
OVERHEAD - TRAVELLERS ELECTRIC GOLIATH 
pone 
E | MARSHALL : 
< || . < 
“| * FLEMING : |" 
9 
id 9f 0 x] | 
”“ 
0 x 
VU m 
Oo > 
” DELLBURN WORKS MOTHERWELL:‘SCOTLAND 
Telephone: Motherwell 50 Telegrams: “ Deliburn”’ Motherwell iw) 
LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER 
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_f - R U B B E R ‘ 
BELLOWS'S 


abrasion and oils resistance 
flexibility at high low tem- 
Machine tool shaft protection 
Adjustable photographic apparatus 


perature, low permanent 
set and for other particular 
e Flexible seals etc. 


use of peculiar conditions 


Vibration damping tube connectors « 
Control movement housing 
Hydraulic ram gaiters 


if you have a new part in design our experience can help you 


The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 





Enter No. 383 on reply card 


THE PERFEGT 
PIPE FITTING 


Kontite compression fittings can solve your 
pipeline problems at the turn of a spanner. 
Designed to make coupling easier, better and 
cheaper, they are available to suit all pipe 
sizes up to 6’ bore. 

There are over 22,000 types and sizes 

of Kontite fittings, produced in gunmetal 

to resist corrosion. 

Kay's delivery service is as outstanding as 

their fittings — most items can be sent by return. 


Fully illustrated catalogue of Kontite fittings 
will be supplied on request. 





KAY & COMPANY (ENGINEERS) LTD - BOLTON . LANCS - TELEPHONE: BOLTON 3041 


London Office 6 Victoria Street swt Telepnone: ABGey 2144 


MEMBER OF THE ALENCO GROUP OF COMPANIES 


Enter No. 384 on reply card 








THE ENGINEER April 8, 1960 39 








DRIP - PROOF 








and 


TOTALLY - ENCLOSED FAN - COOLED 





to 


THE SAME RATINGS AND DIMENSIONS AS BS.2960. 
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CRAVEN BROS 


CRANE DIVISION LTD. 





MANUFACTURERS 
OF ALL TYPES OF 
STEELWORKS CRANES 
AND HEAVY DUTY 
INDUSTRIAL CRANES 






CRAVEN BROS CRANE DIVISION LTD. 
LOUGHBOROUGH ENGLAND 






TELEPHONE : LOUGHBOROUGH 2130 































How they Hydraulic 
ThY=3 dw kee Platforms 








This version of the well-known Simon Hydraulic Platform has a chassis 


frame mounting base made from 5” x 2!” R.H.S. which give a very strong 





construction. The swivelling outriggers are of the same section, welded to 


” 


double-depth near the hinge. The main boom is made from twin 5” x 2!/, 


RHS FROM FROM 
1’x 1 kgs 1%"x 134," 

Rectangular Hollow Sections (R.H.S.) are now being used for a wide ya TO TO 

range of mechanical and structural purposes. The sizes available in the 5"x 5” 6"x 4" 


Stewarts and Lloyds’ range of hot-formed sections are listed in the pone 


accompanying table. R.H.S. eliminate the need for special shaping of R.H.S. ARE PRODUCED 


TO THE 
PHYSICAL PROPERTIES 
OF B.S. 1775 GRADE 16 






components prior to welding. Any straight-cut R.H.S. or tube will fit 







accurately against their flat sides whether square-on or at an angle and, 





moreover, lugs of various kinds produced from tube or bar are easily 


attached. Welding is simple and no bevelling is necessary. 
Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, 
S.W.1, is willing to advise on or quote for any welded sub-assemblies. 


STEWARTS AND LLOYDS WAREHOUSES THROUGHOUT 
THE COUNTRY STOCK R.H.S. 









Pamphlet giving full dimensions, properties and prices will be sent on application to:— 
iP 


Stewarts and Lloyds Ltd 


STRUCTURAL STEEL DEPARTMENT, BROAD STREET CHAMBERS, BIRMINGHAM 1 





Telephone Midland 2700. Telex » 33333 














The industriai giant shown here is the D397, a modern heavy-duty 
engine designed for all power load requirements. Like all Caterp.llar 
Engines it is compact, operates at modern speeds and gets its long 
ife from the use of modern materials, modern processing and 


modern desigi 


YOUR CHOICE OF 10 








The Caterpillar D375 is a heavy industrial power plant combining 
dependability and low-cost operation. Full power can be had from 
either end; there are six accessory drives; it is compact, with very 
high power to weight ratio; it's easy to service and maintain, simple 


to operate 





DIESEL ENGINES 


A complete line of modern, dependable Caterpillar 
Engines is available to meet your every power require- 
ment. The full range includes industrial, electric set 
and marine models with optional arrangements such 
as torque converters and spark ignition gas engines. 
[his means lower operating costs to you, because 
economy ts lost when a large unit is used to handle a 
small load. The wide range of Caterpillar Engines 
enables you to match power to load exactly. Here 
are Other reasons why Cat Engines will make your 
operation more profitable: 





Ease of maintenance. No skilled mechanics needed for field main- 
tenance. Engine parts accessible. Positive starting in any weather. 


1. Superior design. Four-cycle design gives a longer 
effective power stroke and better cylinder lubrication tor 
less wear and longer life. 

2. Low-cost fuel. All Cat Engines can use a wide variety of 
fuels without fouling fuels that are cheaper and easier to 
purchase. Large, single orifice injection valves resist clogging. 
3. Ease of operation. Experienced mechanics or operators 
are not required since there are no operating adjustments 
necessary on Caterpillar Engines you save on wages and 
costly maintenance equipment. 

4. Proven long life. Some of the first diesels built by 
Caterpillar in 1931] are still running. You are assured of a 











The D320 Turbocharged Cat Engine is the latest model in the 
Caterpillar line. Like the others it has a trouble-free fuel system and 
rugged design for a long productive life. It is light in weight—high in 
horsepower and is designed for repowering or original installations. 
It will be worth your while to see what it can do. 


The D311 is a lightweight industrial power unit, ideal for industrial, 
marine (with attachments) and electrical generating applications. 
Here's a 4-cylinder, 4-inch bore, 5-inch stroke engine. Inspection 
doors are provided in the block for an easy look at the bearings. 


Such features ensure quick maintenance, less downtime. 


BASIC HEAVY-DUTY 





profitable investment when you purchase a Cat Engine 
because they're built to last, and keep other equipment 
working full time. 


5. Dependable performance under adverse conditions. 
The tougher the job, the more Cat Engine performance stands 
out. Fuel, oil and air are all thoroughly filtered through 
highly efficient systems that keep abrasives out. Optional 
Starting systems mean all-weather starting. 


6. Keeps your equipment producing. Engine power is your 
key to high production at low cost. Cat Engines are built to 
rigid specification, have many exclusive features for extra 
dependability and full-time operation. Examples of these 





Interchangeable parts. By standardizing on Cat power, common parts 
can be switched to keep equipment working full time. 


UP TO 730 HP 





features. the aluminium alloy pistons with cast-in, cast-iron 
top ring band and wet-type cylinder liners for extra-long life. 
Caterpillar’s Engine Representatives are fully qualified to 
recommend the right engine for your installation. 


THE NEXT TIME YOU CONSIDER 
DIESEL-POWERED EQUIPMENT 
SPECIFY CATERPILLAR POWER 


CATERPILLAR 





Caterpillar and Cat are Registered ademarks of Caterpillar Tractor Co 
est 
world’s Gree marowe® 
in dies? 





name 





CATERPILLAR TRACTOR CO. LTD. 


Registered User of T- ademarks Caterpillar and Cat 


GLASGOW : LEICESTER - NEWCASTLE - LONDON 


Tractors - Earthmoving Equipment - Engines - Parts 


E-nter No. 431 on reply card 
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comtrol of motion 


3 , 
Vhroughout the most intricate manoeuvres, a tgure-skater demonstrates pertect precision and 
poise at all speed Phe same degree of control is required of every Savery Pump: at 
pre res up to 1,5 p.s.. and running speeds as low as 20 r.p.m. the Savery Annular Piston 
Pump maintains a positive, smooth and consistent flow, and is capable of infinite regulation 
Dbetw ana aX 1 LuUmMm€¢ 





Savery Pumps are in a class by themselves for hydraulic control transmission, pressure lubri 
cation, burner teed supplies, accurate metering processes, etc. let us know your requirements. 
THE SAVERY PUMP j 


AND MOTOR UNIT 
Adjustable volume type. A fixed 


volume version is also supplied 
= ‘ 





HYDRAULIC PUMPS 





THOMAS SAVERY PUMPS LTD., BRACEBRIDGE ST., BIRMINGHAM, 6 AST 1316/7 





Fnter card No. 441 on reply 








ACTON LANE (WILLESDEN) “A” 
DEPTFORD EAST (H.P.) 


BANKSIDE “B” BO Me, 
FLEETWOOD | ial L. | a FOSTER W HEELER 
YORK a WATER TUBE BOILERS 


WAKEFIELD “B” 


in 13 POWER STATIONS 
Si ie@ela, 


forthe 
CENTRAL ELECTRICITY GENERATING BOARD 


LITTLE BARFORD “B” 
ii 4-10) (Ol elects 
ABERTHAW ; % View of the Drum Internals for 
Boiler No. | ot Northfleet 
% NORTHFLEET 
DRAKELOW “B” 
SPONDON “H” 
N a & ae & a im "3 ry\yg. 
4D 
FOSTER WHEELER LIMITE 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3. 





Telephone: KENsington 6363 
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can be bought 
in a package ! 


THE ARMSTRONG HYDRAULIC ACTUATOR 


The Armstrong Hydraulic Actuator enables you to install 
first-class hydraulic circuits in the easiest and most economical 
way in the world. 


You can select a combination of the various types of Armstrong 
Actuator units to suit your individual requirements. Efficient 
assembly requires only elementary engineering knowledge, 
simple instructions are provided and stock embodiment items 
supplied. 


An Armstrong Actuator does away with the need for heavy 
or complicated linkages and gives none of the troubles that 
tend to crop up with links, levers or cams. Once installed 
and charged, it will function for as long as the machine or 
structure in which it is embodied—smoothly and efficiently. 
This bold new conception of hydraulic control has behind it 
the vast experience gained by the Armstrong Patents Company 
Limited of Beverley. They alone, because of their unique 
position in the field of hydraulic engineering, are able to offer 
Actuators of this quality at the price. 


Armstrong ‘* Off-the-Shelf ’’ Actuators and pump units 
manually or power operated—put so many possibilities ‘‘ within 
your reach’”’ that early investigation is advised. Ask for 
leafle-—Apl. 51/1 


ARMSTRONG PATENTS CoO. LTD. 


EASTGATE, BEVERLEY, YORKS. Tel. Beverley 82212 
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* Send for your copy of the fully 
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FULLY AUTOMATIC 


MAXIMUM 
EFFICIENCY 


MINIMUM 
MAINTENANGE 


AUTO-KLEAN : 


answers your 


— AMES 
Tae 
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o's 
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ae an 
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Self-cleaning with fully-automatic sludge removal, 
AUTO-KLEAN FLUSHFLO wire-wound filters 
ensure continuous full-flow protection to the finest 
degree, with high and sustained efficiency through- 
out the life of the plant they protect. AUTO- 

AUTO-KLEAN FLUSHEFLO filters are avail- 
able in motor-driven designs for fully automatic 
or continuous cleaning at flows up to 150,000 
gallons per hour and in defined meshes from 
0.0015” upwards. They are particularly recom- 
mended for handling scale and abrasive dirt in 
water, soluble oils, coolants, and bearing lubri- 
cants on heavy machinery. Hand-operated 
models are available where motor-drive is not 


KLEAN FLUSHFLO filters operate with the 
minimum of maintenance, at the same time giving 


lower costs for plant maintenance and production. 


descriptive leaflet. 
required. 


AUTO-KLEAN FLUSHFLO WIRE-WOUND FILTERS 


AUTO-KLEAN filter anything 
that flows. 


AUTO-KLEAN STRAINERS LIMITED 


ASU; I 0} _ << if, |x 138 IN Engineers in Filtration 


LASCAR WORKS - HOUNSLOW - MIDDLESEX 
Telephone: HOUnslow 7722 (10 lines) 


AUTO-KLEAN - AUTO-KLEAN MICOM ~- AUTO-KLEAN FLUSHFLO - AUTO-KLEAN CIRCO 
AUTO-KLEAN LOLOS - AUTO-KLEAN KOTON - AUTO-KLEAN WYMESH 
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TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work, 


TAYLOR 


TROWS UPPER WORKS :- 


April &, 


1960 


Powerful, 
Positive,” 


* “Pita ae te <9 | 


Safe... 








The Illustration shows a typical application. The Reid 
Gear Co., Ltd., required a powerful, sensitive and 
completely trustworthy clutch unit for their two-speed 
reduction gear, to transmit the enormous effort applied 
in actuating the emergency sluice gate on a Scottish 
Hydro-Electric Project. The features mentioned above 
qualify Taylor Clutches to satisfy such exacting demands 
because they constitute the very ingredients of strength 
and reliability—the choice was a Taylor Multiple Disc 
Clutch. 


INDUSTRIAL CLUTCHES 


CASTLETON - LANCS, 
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STRUCTURAL 
STEELWORK 
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For fullaparticulars write to our 
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Can the oil supply 
to your Boiler House 
be ‘shut-off’ quickly? 


; : The fitting illustrated has been specially designed for 
: the emergency shut-off of the Fire Valve and to per- 
mit regular testing of the Fire Valve, it should be 
placed as near to the Boiler House door as possible. 


The Quick Release Fitting 


srerre aoe oy 
is suitable for use with oil firing equipment, dampers 
and fire screens, etc. In addition, it can be adapted 
for many uses in the factory where remote control is 


required. 


Sales Department. 


NATIONAL BOILER & 


GENERAL INSURANCE CO. LTD. 


ST. MARY’S PARSONAGE, MANCHESTER, 3. 
Enter No. 472 on reply card 














With more than 

60 years’ experience 

in rubber mouldings, our 
Technical Service is well 
qualified to help and advise you 








2274-5-6 


Tel: 


ARBORO’ RUBBER CO. LTD. Market Harborough 





Enter No. 473 on reply card 
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_ of all kinds, Steel Bridges, piers and jetties, power stations and industrial works, 
factories, flats and offices, warehouses and storage depots, cinemas, radio masts and marine 
steelwork—all over the world. A jetty at Penang and the Gaumont cinema at Chelsea, 
the British Industries Pavilion at Brussels and a block of flats on the Bayswater Road—they are 
all just a part of the story of the contribution to progress made by one of Britain’s most 


modern engineering organisations... . 


HORSELEY BRIDGE & 
THOMAS soe sa LTD., 


CARTER HORSELEY (ENGI A so -ergp en dies = 


Tipton, a = Newcastle 


Liverpool. 
MECHANS LTD., 
Glasgow W.4 
Enter No. 474 on reply card 
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“ea¢ = ELECTRICAL DIVISION 


4 ERECT and TEST ALL FORMS 
OF STREET, YARD and SITE 
LIGHTING. 


YOU CAN ALSO TRUST THEM 
WITH YOUR 


INDUSTRIAL, COMMERCIAL 
and DOMESTIC ELECTRICAL 


AT NIGHT ONLY PARK ON INSTALLATION and MAINTENANCE 
THE NEAR SIDE OF THE ROAD 


MOTOR VEHICLES (CONSTRUCTION and USE) 
REGULATIONS 1955. No. 90 


MAXIMUM PENALTY FOR FAILURE 


TO COMPLY £20 _ 


MACHINERY INSTALLATIONS LTD 604A HIGH STREET - ACTON - LONDON W.3 7 Ka} 


ALSO AT TEL. ACORN 6044 P.B.E 











BIRMINGHAM MIDLAND 5731 P.B.E CARDIFF 25471 : GLASGOW CITY 6597 NEWCASTLE UPON TYNE 22336 





veins) 
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What kind of 
REDUCING VALVE? 


The conditions governing the use of reducing 
valves may run from relatively simple valves for 
the steam pressures encountered in canteen 
kitchens, hotels and institutions, to the exacting 
duties of back-pressure turbine control or for 
‘dealing with high pressure, high temperature 
steam. 


Hopkinsons have a type of Reducing Valve 
suitable for every duty; full particulars of their 
characteristics and suitability to different appli- 
cations are contained in Catalogue 5600. 


_ HOPKINSONS 
REDUCING VALVES — 


Send an application on your firm’s letterhead . 
HOPKINSONS LIMITED - HUDDER 









ees 


HVI18. 
Enter No. 482 on reply card 
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A fine set of teeth 


a 







‘ 
\ 
\ 


We manufacture gears | 
of all types and sizes | 
to customers’ own re- | 
quirements. 
Our service includes | 
surface hardening, | 
casehardening, heat 
treatment, sandblast- 
ing, stretching and) 
grinding. 





* Good deliveries and competitive | 
prices are guaranteed. 


May we send you a complimentary | 
copy of our Gear Data Book ? 


SPUR GEARS BEVELS (STRAIGHT | 
senens AND SPIRAL) | 

WORM GEARS | 

SINGLE AND INTERNALS | 
DOUBLE HELICALS RACKS, ETC. | 


machine cut gears by 


arlow and | 
hidlaw Ltd | 


GEAR SPECIALISTS 





PENDLETON GEAR WORKS, MANCHESTER 6. Tel: PENDLETON 2285 (5 lines) 


BC.2 


4Y 


MASSIVE OR MIDDLEWEIGHT... 


For factory or warehouse. Huge mobile testing equipment, 
massive trollies, the lightest storage bin—all are 

gliding easily from place to place, moved with a minimum 
of effort. Industry is flowing smoothly, freely, 
efficiently—thanks to FLEXELLO, the largest 










manufacturer of castors in Europe. Made to the 
most rigid standards, to support weights from 
a few pounds to twenty tons, there’s a FLEXELLO 
— castor from our vast range to 
ike, ! cater for all requirements. 


’ F ~ 
This castor was specially designed 
%) : and produced for aluminium production and 


has a load capacity of from 10 to 12 tons. 


| _ ' iit , | 
| | 
' 











io 


‘ “44° SERIES CASTORS: 
A special series of 
(lof | Double Ball Bearing 
| heavy medium duty 
castors, specially 
manufactured for 
export which have 


| 











7 | MECHANICAL HANDLING 


f 

| | now become available 
| | \| for the home market. 
| | EXHIBITION | 

») EARLS COURT MAY 3-13 | ern, 

| “ 4 

| STAND GG16 (Balcony) S am 2 


De pte eaten BOT : : J} 2 





everything constant 
flows quality 
freely on castors 


For further particulars write for catalogue E 
FLEXELLO CASTORS & WHEELS LTD. + SLOUGH BUCKS + TELEphone SLOUGH 24121 
Enter No. 492 on reply card 


















SELFPRIMING 
CENTRIFUGAL- 


PS 


OPEN CHANNEL TYPE IMPELLER 
for 


SEWAGE - SLUDGE - SLURRY 


ond other viscous liquids 


[HAMMELRATH & SCHWENZER 


DEPT. B.65 PUMPENFABRIK - KG. 











DUSSELDORF 
German Open 
Industries Air Stand 111 
Fair 1960 Area 
Hanover 
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Diesel 
Enqiues 


Main Propelling 
Diesel Engines 
In powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 
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COMPLETE PLANT 


for 


Waste Recovery 


Effluent Treatment 


‘ 

















= NORRIS BROS. LTD. = 


53 VICTORIA STREET, S.W.I 
Tel: Abbey 6132 





ESIGN AND SUPPLIERS 
LL PROCESS PLANT 


a) 


FA 
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and Power Take-Offs 
Single and three-stage Hydraulic 
Torque Converters. 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 


Ciutches 


BRITISH TWIN DISC LTD | 


PRIORY ROAD, STROOD, 
ROCHESTER, KENT 


Telephone: STROOD 7866! 
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PRECISION 
PLASTIC SHIMS 


From -0005” up to -040’. 






que COL 


There is an “ARTUS” grade 
for most Chemical and Thermal 
Conditions. 


EASY TO IDENTIFY EASY TO USE 


* Write for Samples and Literature or Mail Blueprint for Quotation 


AUTO AERO LTD. 


44 PACKINGTON ROAD LONDON.W.3_ Je/ephone / 
























V5 4 
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THE MICRO-PAK BY-PASS OIL FILTER for large stationary 
diese! engines, marine engines, etc., has been developed by 
Stream-Line Filters Ltd. for use with detergent oils. (Where straight 
mineral oil is still employed the Stream-Line Edge Filter is the 
universally accepted filtration equipment). 

This by-pass filter fulfils the vital function of removing ultra-fine 
peptised carbonaceous matter which tends to clog and impair thc 
efficiency of the full-flow filter. 

The life of the oil, engine, and full-flow filter element is considerably 
extended by the use of the Micro-Pak. It is economical, easily installed 
The filtering element consists of low cost, expend 
able cartridges of lintless, acid resistant, cellulose material, giving the 
best filtration efficiency that can be associated with a sustained, 
adequate flow rate, together with high capacity for retained solids and, 


locos, 





ect is: an is in a HB 


and easily serviced. 


therefore, long cartridge life. 








FILTER 
ELEMENTS 


FILTER 

_ SERVICING 
INDICATOR 
(OPTIONAL 
EXTRA) 








The Micro-Pak 1s available 
with 





ima range of capacities, 
centre-bolt or = multi-bolt 
head, and either heated or 
unheated 











The multi-bolt unheated 
} ian model is illustrated in cut- 
| } away form. 
~~ 
| PLEASE WRITE FOR 
a DESCRIPTIVE FOLDER 
it> No. W1023. 





- OUTLET 


| CONVERSION KIT. Stream-Line can supply Conversion 
Kits for adapting existing ‘P’ Type filters to Micro-Pak 
operation. Please write for explanatory leaflet. 


| STREAM-LINE FILTERS LTD. HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY 


Normandy 3311-3 Telegrams: Edgefilt, Guildford. 


A member of the VOKES Group with world-wide representation. SF 101 
Enter No. 505 on reply card 
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These names make aluminium news. Imperial Chemical Industries and Aluminum Company of America, 


household words on both sides of the Atlantic, combine to form a new name in aluminium—-/MPALCO. 
Backed by ALCOA’s unmatched experience in the specialised field of aluminium and by LC.L’s great 


resources and world-wide organisation, IMPALCO will provide a new major source of aluminium. 


IMPaico 


for aluminium 


Imperial Aluminium Company Limited +» Birmingham 
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The illustration shows a Furnace for continuous 


treatment of ferritic or austenitic steel strip. 


Installed at 


Stocksbridge Works of 


Samuel Fox & Company Limited, Sheffield. 


PRIEST FURNACES LIMITED 


LONGLANDS : MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 
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Stainless Steel Strip 
Annealing Furnace 





We specialise in the design and 
construction of :— 


Open Hearth Furnaces 

Soaking Pits of all types 

Continuous Multi-zone Bloom and Slab 
Re-heating Furnaces 

Continuous Bogie type Ingot and Slab 
Heating Furnaces 

Furnaces for Aluminium Melting, Coil 
Annealing and Slab Re-heating 

Forge and Heat Treatment Furnaces 

Stress Relieving Furnaces 

Shipyard Plate and Bar Furnaces 

Modern Lime Burning Kilns 


The last word in 
Furnace design 





F. 144 
Enter No. 521 on reply card 





rHE ENGINEER April 8, 1960 


Steel by 
LEE of SHEFFIELD 








The latest and most efficient plant, 
best raw materials and most careful planning ensure 
that steels by LEE of Sheffield used in the 
production of so many of the things we take for granted in industry 
and commerce, are of the highest quality. 


Cold Rolled Mild and High Steel Strip - Trubrite Stainless Steel Strip 
High Tensile and Flat Wires - Bright Steel Bars 
Trubrite Stainless Steel Wire 


ARTHUR & SONS LTD 





Head Office & Works: Trubrite Steel Works, Meadow Hail, Nr. Sheffield. Tel: Sheffield 387272 
London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel: Temple Bar 7187/8 
Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Central 6801/2 
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Photograph by courtesy of Kirkstall Forge Engineering Ltd 








Scinieldrop 


Industrial Oil Burners — 


STOTFOLD, BEDS. 





& €oO. t€F8.; 

















SCHIELDROP 
BRANCH OFFICES 
LONDON . MANCHESTER SOUTH WALES BIRMINGHAM 
2,3 & 5, Studio Place, 32, Deansgate, Neath Abbey, 17, Welwyndale Rd., 
Kinnasten Shenet, Manchester. Glamorgan. Sutton Coldfield. 
Tel.: Skewen 3383 & 3103 Tel.: Erdington 2772 
BMJ 
Enter No. 541 on reply card 


London, S.W.1. 
Tel.: Belgravia 3785 Tel.: Blackfriars 3851 
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ACETYLENE or 
PROPANE? 





Sl a a a, 


MOR LE a casi 


NWO Ul 





a 





For the right answer, for the right gas, 


and for the best service 


Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases give will you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 


BRITISH OXYGEN GASES LIMITED a KO 


-ask British Oxygen Gases 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


- corr 


27 ST. JAMES'S PLACE - LONDON : S.W.1 
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Shaker conveyor discharging scrap on Sand cores and risers from engine component castings fall on to a shaker 
to a similar conveyor conveyor which carries them to a rotary scrap breaker and sand separator. 


Stroke towards receiving ena 











ALID013A | 


stroke towards discharge end 


SHAKER CONVEYING 


in a mechanised foundry 


The Distington-Goodman shaker conveyor is not a jigger conveyor. Its troughs 
move in only one plane on ball-bearing rollers and propel material by 
variations in their rates of acceleration and deceleration (these are shown in 
the time-velocity curve above: the shaded areas represent the movement of 





material independent from the movement of the troughs). 


Shaker conveyor showing type G20 Distington-Goodman shaker conveyors have been used for many years for 
drive, driven by a 20h Nywheel , f : : 

aera tte =i oper loading and conveying coal and rock. Their robust all-steel construction makes 
wtor, ti 0 f drive dé er gh 7 ei . - ; : ; 

peaks of energy them ideal for handling hot materials in foundries and cement clinker and 


sinter. 
DISTINGTON ENGINEERING They are easily extended and contracted and can be made self-loading from 


COMPANY LIMITED stock heaps. Lines of troughing can be made to deviate through angles up to 


90°. Conveying capacity depends upon several factors but would normally 


oe ——— * See exceed 60 t.p.h. on the level. 


PTE 1ING IN 





CB 22 
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For controlled 
pipe movement.. 


CON- 


CONSTANT TENSION 
PIPE SUPPORTS 






REG. TRADE MARK 





*- 
=6 


The Con-Ten system has not only been tested, but 


proved in industries and power stations all over the world. 


ke) 


No matter what the load or the pipe movement, 


or the problems met, there is a Con-Ten to provide the 


:) 


— 
wu’ 
oF 


most adequate and permanent support available. 


" 


Loads from 100 Ibs. to 14 tons and pipe movements 


{ 


PMMMMTLATINAT Ed daxransastnascastaita 


up to 18 in. can be controlled by constant tension 


/ 


AU | 
\ | 
i ' 
ee A NY wi 


supports in the Con-Ten range. 


Contact us now for full information. 


OCA 


e 
4 Com 
British Patent Nos. 474008, 720074, 720075, » la 
697987, 816976, U.S.A. Patent No. 2129320. “a 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
Tel: TIPTON 1222/3/4 
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SPECIALISED 
FABRICATION 


A large range of fabricated constructions is 





produced by Widnes Foundry & Engineering Co. 
Ltd. The three examples are typical of the 
skilful, comprehensive service offered to industry. 


(Top) Mild steel casing, consisting of two shells; overall 
dimensions 17ft. 6in. long, Mt. 3in. wide, I7ft. IOin. high. 
(Centre) Aluminium jacketted stainless steel road tank for 
transporting phosphoric acid. (Right) Zin. Mild steel 

casing, weighing 4 tons, consisting of a cylinder and 

cone; diameter 9ft. 7in, tapering to 6ft. Zin. by 10ft. 44in. long. 


WIDNES 


FOUNDRY & ENGINEERING CO. LTD 
ESTABLISHED 1841 

LUGSDALE ROAD - WIDNES - LANCS 

PHONE:- WIDNES 2251/4 & 2889 GRAMS:- ‘FOUNDRY WIDNES' 





APPROVED BY LLOYD'S FOR CLASS Ii WELDING FOR PRESSURE VESSELS 





W.49 


Enter No. 581 on reply card 















THE ENGINEER April 8, 1960 


Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300 FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE , 


SLICK PRODUCT 





=~BRANDS LIMITED 
BYILZ.S WADDON CROYDON 


570 
Enter No. 591 on reply card 
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|| ALL PLAIN-END PIPES 


COUPLED 
| WITHOUT 

| PREVIOUS END 
| PREPARATION 

















PIPE COUPLINGS 











No preparation is required for the 


or Bevelled for Welding, etc. The 
Bends, Tees or Crosses, and can be 





ends of the pipes which 


may be Plain, Threaded, Grooved for other types of Couplings, 


Coupling can be used on 
inserted into an existing 


pipeline without moving the pipes laterally. The WILSON- 
SEAMARK COUPLING has many and varied applications 
| and has given the Engineer a new and useful pipe-laying tool. 
Please write for Wilson-Seamark Catalogue. 


‘WILSON PIPE FITTINGS LIMITED 


Irvine Ayrshire 
London Office : 40 Palace Chambers, Bridge Street, London, S.W.1. 

















resistant to corrosion and erosion. 


from the effects of wire drawing 





design valve 








Please write for literature 





® The Flexible Titanium Disk is protected by Potent No. 822147 


Over a period of years the outstanding merits of this Valve have been proved under the most arduous 


service conditions on many installations. 


|: 7. ae ts be Oe. ae ee the name for good valves 


ESTABLISHED 1897 





This specially designed Hattersley valve incorporates a flexible 
pre-seating disk made of an I.C.I. utanium alloy which 1s exceptionally 
As this seats before the main 


surfaces, pipe-scale is trapped and the main seating surfaces protected 


The broad-faced clack and its seat are of differing compositions of 
nickel alloy, giving differential surface hardness which prevents 
galling and seizure. There are many other fine features in this new 


Suitable for steam at 200 Ib. per sq. in. and 500° F 


News from Hattersley 


the Fig. 2016 
‘PRESEATOR 


globe valve 
with the ‘ 
Flexible Titanium Disk 
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In open position free passage 
for flow directed across seating 


) surfaces. 


In ‘Pre-shut’ position flow and 
pipe scale held back by Flexible 
Titanium Disk. 

Patent No. 822147 


Valve fully closed. Seating 
surfaces have passed through 


wire-drawing zone under 
virtually ‘no-flow’ conditions. 





HATTERSLEY (ORMSKIRK) LIMITED : ORMSKIRK - LANCASHIRE and at HALIFAX and LONDON 
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| JUST PUBLISHED— 


| 
' 


KEMPES 





| 
| 
| 


<A 
complete 
library | 
in two 
columes..~ 


Engineers — 
Year-Book | 


Edited under the direction of the 
Editor of *‘ The Engineer 


(64th Edition) | 
87/6 
(plus postage 2/6) 
%& 3,000 pages covering modern 
theory and practice in all branches 
of engineering. No other single | | 
publication devoted to engineering | | 


covers a comparable range of | | 
subjects so concisely. 


ORDER YOUR || 
COPY NOW | 


Obtainable direct from the publishers 
or through your local booksellers. 
Send for 
complete prospectus to :— 


Kempe’s Engineers 
Year-Book | 


28 Essex Street, 


Strand, London, W.C.2 | 
Telephone : CENtral 6565 | 
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CARBON CHROME ALLOY STi7i5 


GROUND 
FLAT STOCK 


Guaranteed 
tot 0-001 in 
thickness 

















indispensable in the manufacture of jigs. 

templates, gauges, press tools, etc., oil 

hardening, non-distorting steel in standard 18in. 
lengths. Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in. lengths 
Widths from 3/16in., to 12in., thicknesses from 
1/32in. to 2in. 

We hold large stocks of non-standard sizes and 
Round Stock fin. to 23zin. dia. 


30,000 LENGTHS ALWAYS 
IN STOCK 





Write for specifications and prices 


MAIN STOCKHOLDERS & DISTRIBUTORS 


T. NORTON & CO. LTD 


CARVER STREET BIRMINGHAM 1 
Telephone: Central 4325 (5 lines) 
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DUAL TYPE GIVES 
* — UNINTERRUPTED Flow * SINGLE NUT COVER FIXING 


* HIGHLY COMPETITIVE 


IMMEDIATE EX-STOCK veuveriés FROM OUR Hl DEPOTS THROUGHOUT THE U.K AND EIRE. 

















IRP EL gag FILTERS ore sigaies 


ie * — LARGE CAPACITIES * — LOWEST PRESSURE DROP 


THE BRITISH STEAM SPECIALTIES LIMITED 
Head Office: FLEET STREET - LEICESTER 
Also at LONDON, LIVERPOOL. GLASGOW, BRISTOL, MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN, ¢ 


Telephone: LEICESTER 20885 (6 lines) CARDIFF Telegrams: “BOSS” LEICESTER 
Enter No. 603 on reply card 
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ASEA 


+ 
MINE W 


Photo by courtesy of the National Coal Bourd, Scottish Division, East Fife area 


900 h.p. and a rope speed of 30 ft. per second 


This impressive ASEA 4-rope Friction Winder is 
installed at Seafield Colliery, East Fife area of the 
National Coal Board. It has A.C. motor drive 

of 900 h.p., speed 740 r.p.m., and uses a 6.6kKV 
supply. A co-axial spring-mounted gear box is 
direct coupled to a 10 ft. diameter drum, 

giving a rope speed of 30 ft. per second. 

All ASEA Mine Winders incorporate closed- 
loop control as standard. On A.C. it operates 
through both dynamic and mechanical 

braking and fully compensates for load variations. 
Both Ward-Leonard and A.C. Winders are 

in successful operation in the U.K. with push- 
button control of mineral winding from both 
bank and insets. 


ASEA 


es 
4 


x 


be | 





—f 


A member of the Hawker Siddeley Group 


Sole U.K. representatives for ASEA Sweden 
FULLER ELECTRIC LIMITED 
FULBOURNE ROAD: LONDON E17 
Telephone: LARkswood 2350 


Also at Birmingham, Glasgou 
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HEAVY 


ELECTRICAL PLANT 


hydro-electric generating equipment 
mining and rolling mill machinery 


large industrial drives 





ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 
AS463 
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HINGLEY’S 


set 
the 
standard 


CHAINS 
CABLES 
ANCHORS 
GRAPNELS 


SHAFTING 








TOWING SLIPS 


N. HINGLEY & SONS 


(NETHERTON) LIMiTED 


IRONWORKS DUDLEY 


NETHERTON 




















WATER — GALLONS 
OF IT WHEREVER 
AND WHENEVER 
YOU WANT IT 


The most efficient way tO raise 
water is with a_ submersible 
pump—and the best submersible 
pump is a Beresford. Rustproof, 
self-lubricating, silent and utterly 
reliable, you can install a Beresford 
pump and forget it, like thousands 
of people before you. And there's 
a Beresford submersible pump to 
suit every need from 150 to 
100,000 g.p.h. May we send 
you a copy of leaflet PG310? 


BERESFORD 


submersible pumps 
JAMES BERESFORD & SON LTD., 


Ace Works, Kitts Green, 
Birmingham 33. STEtchford 308! 


The Cornercroft Group of Companies 
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WORCS 























ENGLAND Tel: Dudley 55301-7 
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PICK THIS UP 


To solve your corrosion problems, get in 
touch with Plus-Gas the Anti-Corrosion 
Specialists: their Technical Advisory 


Service covers the whole country. 


Plus-Gas Formula ‘A’ Dismantling Fluid 
(Rust Remover) 

Plus-Gas Formula ‘B’ Protective Fluid 
Do you know ot 

Plus-Gas Formula ‘E’ 
External Metal Treatment 
the tannating pre-treatment ? 


ad 


PERE or: 


1/11 Hay Hill 
London W1 
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This protection 
saves noney/ 


Maintenance of your loading bays and vehicles is expensive. 
You can cut those costs and improve the appearance of premises 
and vehicles by fitting Goodyear fenders. 

They provide long-lasting, effective protection by absorbing 
bumps and blows without damage to themselves or to the vehicles 
and premises they protect. 

Full details of these fenders may be had from your nearest 
Goodyear depot. 


Goodyear Vehicle Fenders 
Choice of three cross-sectional shapes in white or black rubber. Easily fitted 
to metal or wooden bodics. Preformed corner pieces avoid mitred joints and 


give maximum protection where most needed. 


Goodyear Loading Bay Fender Units 
Made from heavy-duty D section and supplied complete with mounting 
bracket. Combination of projection and spacing ensures effective operation. 





Design of units prevents damage by vehicles settling on fenders during loading. 


|GOOD,* YEAR 


VEHICLE AND LOADING BAY FENDERS 





THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LTD + WOLVERHAMPTON 


Fnter No. 641 on reply card 








The competition for overseas contracts is as keen now as it has ever been. We are therefore 
glad to announce that a valuable contract to equip the Indian Iron and Steel Company's two 
new blast furnaces with four scrubber towers and five Electrofilters was completed on time 


before the end of 1958. The installation is capable of cleaning 15,000,000 cubic feet per hour 


cf gas at S.T.P. 





Photo above: Close-up of the five Precipita- 
tors installed by Lodge-Cottrell. 


Photo left: View looking towards 3 and 4 
Blast Furnaces at the Indian Iron and Steel 
Co's Works, Burnpur, India. 


LODGE-COTTRELL LTD., 
GEORGE ST. PARADE, BIRMINGHAM 3. 


Telephone: Birmingham CENtral 7714 (5 lines) 
London: CENtral 5488. 


OVERSEAS: Continental Europe: Leon Bailly, 
Ingenieur Conseil, Avenue des Sorbiers, 
Anseremme-Dinant, Belgium. 


Lodge-Cottrell (Africa) Pty. Ltd. P.O. Box 6070, 
Johannesburg. 


Lodge-Cottrell (Australia) Pty. Ltd. €P L.c 38 
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NET INCREASE OF TAXATION 

Nobody can have expected to get much out of this 
year’s Budget. Even the more optimistic of commentators 
during the last week or two before the Chancellor revealed 
his secrets placed their hopes no higher than 3d. off the 
income tax ; and some of the gloomier economists were 
prophesying quite substantial increases of taxation. A 
really popular Budget was clearly out of the question. 
For a “ popular ” Budget is one that puts more money in 
everyone’s pockets and thereby stimulates consumption. 
But because of the rate at which investment expenditure 
upon new productive capacity and new buildings has 
expanded and because of the need also to increase exports 
in order to pay for increased imports and a heavier invest- 
ment in the development of overseas countries, the 
Chancellor could find no room for any expansion of 
consumer demand. The country’s productive resources 
in his view, are close to being over-stretched already in 
spite of the fact that unemployment still persists in 
certain areas and within certain industries. In the out- 
come, the people more affected by the Budget than any 
others are those who, in one way or another, have 
exercised a kind of * taxmanship ” in finding means of 
dodging taxation, without actually doing anything illegal. 
In default of ability to do very much else, the Chancellor 
has really brought some guns to bear on such people ; so 
that when the full details of his proposals come to be 
studied it will be desirable to assess with care whether or 
not the provisions will be so severe as to affect adversely 
the operations of firms having no intention of tax avoid- 
ance. The Socialists have always thought that really 
substantial sums could be recovered by stopping tax 
avoidance loopholes. It will be interesting to see the 
outcome. 

No one is going to feel at all enthusiastic about the 
Budget Mr. Heathcoat Amory has devised, with the 
probable exception of wine-bibbers ! It is, of course, 
effectively a “ standstill °° Budget and could preferably in 
the view of many have been even more standstill than it is. 
For when national expenditure is running at £5600 million 
or so, the imposition through an increase of Profits Tax 
of an extra load of taxation of £65,000,000 in a full year 
on industry appears so marginal that one rather wonders 
why it was done at all. Is it not probable that it will 
come off again within a year or two ?_ Furthermore, it 
is worth noting that the time when the balance of pay- 
ments of this country is likely to be under strain is the 
coming autumn rather than next year. Yet the effect of 
all the minor changes the Chancellor has made amounts 
to an addition to taxation in the present year of only 
£21,780,000 ! Thus, the Chancellor, by his increases in 
taxation, has done so little effectively either to curb 
consumer purchasing power or to hold back investment 
expenditure in the current year that one wonders whether 
it was really worth doing at all. But we may be doing 
him an injustice. Presumably there is a psychological 
significance in the terms of a Budget. If so, the fact 


that there is a real increase of taxation this year, how- 
ever small, should be taken in conjunction with the 
Chancellor's words, ‘* I must tell the committee that I 
think it likely that the time may soon arrive when it 
would be right that we should take other steps to restrain 
further expansion of private credit ; we stand ready to 
do so.” Those words alone, without the action, might 
have expressed much less forcefully the Government's 
determination to prevent any inflationary expansion of 
purchasing power. 

One other matter deserves special notice. Up to date 
the annual deficits chalked up against the British Transport 
Commission have been financed by the Exchequer on 
the lines, again to quote the Chancellor, “that the 
Commission would eventually make profits out of which 
it could both pay interest on the advances and repay the 
principal.” The Chancellor went on to remark : “‘ It has 
become apparent that the prospects of the railways and 
the Commission are not now such as to justify the 
continued financing of the deficit by repayable advances.” 
He notified the House that he intended to transfer a sum 
of £90,000,000—the Commission’s expected deficit for 
the current year before taking the Guillebaud awards into 
account—from below the line to above the line in his 
accounts. In effect, the Government, without actually 
using the word “ subsidy,” has admitted, and so, too, 
presumably has the Commission, that at least until 
modernisation is much more advanced than at present, 
the railways must be subsidised. Will they ever again 
be able to operate without a subsidy? As we go to press 
the Government is believed to be about to announce the 
names of those who are to serve on the Rail Planning 
Board. Perhaps those gentlemen will be able to provide 
an answer. 


THE CHANNEL CROSSING 

Could any engineer fail to be impressed by the imagin- 
ative design of the proposed cross-Channel bridge which 
we describe on page 607 of this issue ? Like all out- 
standing engineering proposals, it shows that imagination 
and a slide rule are complementary, yet both essential, 
to the engineer. The rival tunnel scheme we touch on 
only briefly, but perhaps we shail be able to give more 
details in a week or two’s time, for this scheme too, 
appears to match with its ingenuity the magnitude of the 
problems. As engineers we feel excited by the thought 
that either scheme might be carried to completion. 
But, alas, the slide rule will decide the issue here, we 
think, and decide it in a negative way. In very round 
figures the capital cost of the tunnel, which would cost 
much more to operate than the bridge, is put at £100 
million, and of the bridge at £200 million. Either project 
might be expected just about to pay its way, so it is 
thought. But the benefits seem scarcely adequate to 
justify such a large deployment of resources, particularly 
at a time when promising alternatives, such as the 
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“ Hovercraft’ are being developed, and the need for 
civil engineering works of other kinds is so acute. 

The Channel crossing seems to us to be somewhat on 
a par with the proposed Victoria tube in London. Both 
are fascinating from the engineering point of view, yet, 
wistfully, we must face the fact that they are very prob- 
ably not the wisest investments economically. This is 
clearly the case with the Victoria tube, which, it has 
_already been calculated, will never pay its way. The 
prospect of an adequate return on the cost of the Channel 
crossing seems rather brighter, although, of course, traffic 
studies and the estimates of possible revenues are not 
nearly so precise as for the tube. By contrast, many road 
schemes can certainly offer a very advantageous economic 
return, and their construction is clearly of the greatest 
national urgency, both economically, and because road 
accidents are reduced more by providing adequate roads 
than by any other single factor. Speaking in very round 
figures, the Victoria tube is equivalent to about one year’s 
expenditure (i.e. Government expenditure) on new road 
projects, and the cross-Channel bridge, say, four years. 
And according to the assessments made at the Institution 
of Civil Engineers highway conference, expenditure on 
roads is perhaps four or five times too small! How 
much could be learned about adapting the great cities 
of this country to the motor vehicle age by concentrating 
a comparable expenditure on urban motorways at any 
one of them as a sort of full-scale trial ! Looking again 
in other directions, industry in some areas was almost 
brought to a standstill last summer, through lack of 
water. How much would the establishment of a national 
water grid cost, and what would be the benefits ? 

Let us turn from these hard facts of the slide rule, and 
consider again the more genial light of engineering 
imagination which has inspired the designers of these 
projects. Is there not an echo of Sir John Fowler and 
Sir Benjamin Baker in this cross-Channel bridge ? The 
assiduous student should consult THE ENGINFER for 
September 27, October 4 and October 11, 1889, where 
there is a detailed explanation of a bridge across the 
Channel designed by those two engineers. It comprises 
a succession of cantilever and suspended spans, of 
remarkable similarity to the present idea. And did they 
not use large diameter tubes for the Forth bridge ? 
Here we find them again, justified economically by the 
repetitiveness of the work! Straying even further into 
the realms of what is technically possible, and assuming 
a desire to have the crossing anyway, the issue of the 
Channel crossing may really not boil down solely to 
tunnel versus bridge. For is there not yet another alter- 
native ? We must confess to a vagueness in tracing its 
source—perhaps someone amongst our readers is better 
informed—but we seem to recall a Dutch suggestion 
that a barrage across the Channel, by stopping the pas- 
sage of the tides between the North Sea and the Channel, 
would increase the mean winter temperature on the 
Dutch coast by about 1 deg. Cent., which would be 
worth a lot to horticulture all around, and would 
bring about vast regions of silting in the North Sea, 
which could then be reclaimed! Not just a bridge 
between England and France, but maybe broad acres, a 
sort of engineer’s Atlantis, breaking down at last the 
Englishman’s isolation and aloofness ! 


“DE RE METALLICA ”’ 

The large company present at the Institute of Metals 
dinner last week undoubtedly appreciated the quotations 
from Agricola’s De Re Metallica, which the new president, 
Sir Ronald Prain, effectively worked into his speech. 
One of the quotations was the question posed by Agricola 
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as to “ whether to work in metals is honourable employ- 
ment for respectable people or whether it is not degrading 
and dishonourable.”” The answer, it will be recalled, is 
“we ourselves count it amongst the honourable arts. 
For that art, the pursuit of which is unquestionably not 
impious, nor offensive, nor mean, we may esteem 
honourable. That this is the nature of the mining 
profession, inasmuch as it promotes wealth by good and 
honest methods, we shall show presently. With justice, 
therefore, we may class it amongst honourable employ- 
ments.” Sir Ronald made it clear that that 500-year-old 
declaration is still topical. In his presidential address, 
some extracts from which appear on page 611, he said 
that it was quite natural that those concerned with metal 
winning and metal processing should wish to know more 
about the probable future supplies of the raw materials 
of their profession. He referred to suggestions made 
five years ago, in the House of Lords, that there should 
be set on foot an examination of the raw materials position 
in relation to the industrial requirements of the world, 
of the sterling area and of the British Empire, and that 
such an examination should be followed by a survey of 
the Empire’s resources and the possibilities of developing 
them. 

Sir Ronald went on to say that, so far as he knew, no 
such examination had been undertaken. Nor does he 
think it is necessary. His own conviction is that it 
is in no way realistic to draw a ring fence round the 
countries of the British Commonwealth as if they are a 
trading unit entirely separate from the rest of the world. 
Where minerals are concerned, an “ open door” policy 
in international trade is obviously desirable and, as Sir 
Ronald pointed out, “any departure from this principle 
might find this country the real loser.” Taking the 
world as a whole, there is little, if any, evidence of the 
quick exhaustion of any particular mineral. Moreover, 
history shows that if, in fact, such an extinction did 
become a real threat, it only requires a change in the 
price/cost relationship to encourage the discovery of 
reserves so far unknown! Mineral prospecting, metal 
processing and the discovery of metal properties are 
pursuits that are ageless. They can certainly be accorded 
now, as they were accorded in Agricola’s day, a place 
amongst the “honourable arts.” In his after-dinner 
speech, as in his presidential address, Sir Ronald Prain 
inevitably had non-ferrous metals especially in his mind. 
His final word on the matter was one that commands a 
considerable measure of endorsement in the world of 
to-day, troubled as it is in some places. He urged that 
good control over metal supplies, coupled with greater 
interest in the arts of peace than in the arts of war, would 
make the * employments ” of those for whom he spoke 
even more honourable. How right he is ! 


OVERSEAS SCHOLARS DINE 

On Wednesday evening of last week we had the pleasure 
for the sixth time of dining with the Federation of British 
Industries Overseas Scholars, on this occasion at the 
Connaught Rooms in London. It is invariably a stimu- 
lating occasion. For the F.B.1. scholars are hand-picked 
graduate engineers from a variety of countries overseas 
who are brought here for practical training and to make 
them familiar with British products and production 
methods. Three types of scholarship are available. Two 
are for recently graduated engineers and cover training 
over a period of two years, together with enough, at £476 
(free of tax) a year, to live on. The third is for older men 
and is designed for the use of practising engineers whose 
employers are willing to release them for periods of four 
to nine months to study engineering practice in this 
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country. The scheme is concerned only with developing 
countries likely to become important export markets and 
the scholarships are awarded to those likely to rise to 
positions of influence in those countries. Up to date, 
357 engineers from thirty-seven countries have come to 
this country for training which has been provided by 300 
British firms. The cost of the scheme is shared by the 
Federation, the British Government and the individual 
firms which provide the training. Scholars have come 
from the Commonwealth, Latin America, the Middle 
East, and such varied places as the Philippines, Portugal, 
Spain, the Sudan, Thailand and Turkey. 

We often wonder which in the longer run is the more 
valuable : to send British engineers to design and 
build in an under-developed country some plant for which 
this country will have lent the money, or to train 
the nationals of the country concerned so that eventually 
they will be able to design such plants for themselves. 
No doubt both practices have value ; but the value of the 
second should not be under-estimated merely because the 
cost of it is relatively tiny. For we do not think that in 
terms of value received for money expended there can be 
much doubt about it. Training young nationals of the 
countries concerned to become good engineers yields far 
the higher returns. Moreover, when the training is 
provided by such a scheme as that under discussion, it 
turns out to be really true that it is more blessed to give 
than to receive. For most of the F.B.I. scholars stay in 
this country long enough to gain a real understanding of 
it and the ways of its people. Very few—if, indeed, any— 
return to their countries without pleasant memories of 
their stay here, without having made abiding acquaintance- 
ships here, and without having acquired a high respect for 
British engineering practice. The F.B.I. scholarship 
scheme is undoubtedly building up all over the world a 
great fund of good-will towards Britain. 


JOHN ANDERSON AND TECHNOLOGICAL 
TEACHING 

In days which are witnessing the erection, all over the 
world, of colleges of technology involving immense 
expenditure, it is appropriate to recall the work, just 
two centuries ago, of the then professor of natural 
philosophy in the University of Glasgow, John Anderson. 
It was in 1760 that he commenced his preparations for 
establishing a course of popular instruction in mathe- 
matics and physics to which he proposed to invite 
artisans, mechanics and others “whom the want of 
previous mathematical education unfitted for attending 
the formal university lectures.” Eventually, there arose 
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the prototype of what became known as “ Mechanics’ 
Institutes.” Professor Anderson died in 1796 and is held 
in honoured memory as “the first who founded an 
educational institution one of the essential elements of 
which was to throw open ‘ the temple of science to the 
hard-working artisans, and the hitherto dispised mech- 
anic.’’’ While Anderson’s University was established 
after the death of Professor Anderson, it was part of the 
founder’s plan that besides the scientific courses, there 
should always be maintained a class for artisans similar 
to that which he had himself taught. It would be difficult 
to assess the debt owing by posterity to the educational 
efforts, illumined by imagination, made 200 years ago by 
John Anderson and those working with him in Glasgow. 
These efforts were made, moreover, at a time when the 
total output of blast-furnace iron in Scotland was about 
1500 tons per annum and when five years were to elapse 
before James Watt, walking in Glasgow Green and 
meditating on the problem of keeping the cylinder hot 
and yet condensing the steam, arrived at the idea of 
operating the reciprocating steam engine with a separate 
condensing vessel from which the air and water would be 
extracted by a pump. It is hard to imagine a place or a 
moment when the appearance of such an educationist 
as John Anderson could have been more opportune 
than in the Glasgow of 1760. 

Those who have attended night classes while serving 
an engineering apprenticeship—a type of technical 
education which has made an incalculable contribution 
to the building up of British engineering industry 
should remember with gratitude their indebtedness to 
John Anderson and those who have followed in his 
footsteps. They may also agree that the method of 
combining a trade apprenticeship with the acquisition 
of scientific and technological knowledge remains of 
value even in the atomic age. John Anderson realised 
that what the engineer needs is the knowledge which 
comes not alone from working and from reading, but 
from listening and thinking. He would have agreed, 
moreover, with the warning uttered by Lord Bacon in 
that place where he insists that studies must be perfected 
by experience. ‘* Studies,” he writes, “‘do give forth 
directions too much at large, except they be bounded by 
experience.” This is a precept which has to be kept 
constantly in mind by all those concerned in the financ- 
ing, planning, equipping, and staffing of the schools of 
technology, which we now see going up in all directions. 
It was certainly kept in mind two centuries ago by John 
Anderson, who realised that the criterion by which the 
efficiency of technological teaching can best be judged 
lies in the quality imparted to the taught. 





** THE TyPe-PRINTING TELEGRAPH ” 

‘ During the last two or three months, an extensive series of experi- 
ments have been made, on account of the Government, upon various 
telegraphic instruments, working through a coil of cable at the East 
India Docks. The cable contained six separately insulated wires, 
which, by alternate connections at their ends, gave a length of con- 
ductor of 462 miles. Although the needle instrument was properly 
represented, the principal object of the experiments was to test the 
Morse, the Healey, and the printing instruments, which are those 
chiefly relied on for long submarine lines. We are not able to give 
anv authoritative statement of the results obtained in these trials, 
but we learn that the various relays, tested in working the Morse 
instrument, gave about the same rate of speed each, which was to have 
been expected, as they are all made on substantially the same principle. 


The Engineer—100 Bears Ago avait 6, 1860) 


”* The rate of the Morse instrument, working through 462 miles of 
wire, was under 250 dots a minute ; but when working actual messages, 
this had to be reduced about one-half, thus giving about five words a 
minute, although it is thought that six could have been obtained by 
means of certain alterations. The actual rate of transmission was 
only about 42 waves per minute, with the printing instrument, against 
120 for the Morse ; but the great fact that, with the printing instru- 
ment, One wave gives two complete /etters instead of one dot, which 
may be but the one-sixth part of a letter, at once secured what was 
the practical result, the transmission of 17 words per minute. And 
whereas with the Morse instrument three months’ tuition are required 
to enable an operator to work it properly, messages may be accurately 
sent and as accurately received on the printing instrument by those 
who have never before seen a telegraphic instrument.” 
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The Great Western Railway and Its 
Personnel 


By H. 


No. Il 


HOLCROFI 


( Continued from page 559, April | ) 


1 standard gauge system from 1892, the Great Western undertook the construction 


of cut-off lines to shorten its main routes, and with new locomotives and coaches 


attained a high place in public esteem for the comfort and speed of its services. Its 
individuality and reputation were little changed by the railway grouping, for it 
remained the dominant constituent of the G.W.R. group. 


OLLOWING on the disappearance of 
F the broad gauge, J. C. Inglis was 
appointed chief engineer. He had _ before 
him the replacement of Brunel's track, now 
reduced to standard gauge, of bridge rails 
and longitudinal sleepers, extending from 
Paddington to Benzance, by heavy bull head 
rails carried on chaired transverse sleepers 
and supported on granite ballast. The main 


line as far as Didcot was to be quadrupled 
and Reading Station rebuilt, while much of 
the single line in Devon and Cornwall had 





refreshment rooms contract had been can- 
celled by 
£100,000 in compensation, through running 
began between Paddington and Bristol ; then, 
with the laying of water troughs, Dean’s 
7ft 8in single-wheelers began non-stop runs 


from Paddington to Exeter, and from 
Paddington to Newport via the Severn 
Tunnel. 


The introduction of corridor trains took 
place on the Paddington-Birkenhead services 
in 1892, and a few years later their use 
became general. With 
the increased weight 
per coach, an increas- 
ing number of coaches 
per train and the in- 
clusion of dining cars, 
some loads became too 
much for the single- 
wheelers and from 1895 
onwards Swindon 
works began _ build- 
ing 4-4-0 locomotives 
during the latter part 


office. These were of 
traditional construct- 
ion with double plate 
frames and _ outside 
cranks for the coupling 
rods, and with Dean’s 
suspension bogie. As 
time went on, radical 


Dean’s ** Duke of Cornwall *’’ locomotive, designed for the Exeter-Penzance 
section after the gauge conversion departures began to 
be made, mainly in 
io be doubled and old wooden viaducts connection with the boiler, which was 


replaced by others of masonry. 
Great activity prevailed, so that it was 
possible in three years to accept heavier 


locomotives between Exeter and Penzance. 


For this, Dean designed his famous ** Duke of 


Cornwall” class, a 4-4-0 locomotive with 
Sft 74:n coupled wheels of traditional double- 
These engines were so 
much 


framed construction 
well suited to the conditions that a 
improved train service was possible 

Hitherto the Great Western Railway had 
been known to many as “ The Great Way 
Round,” because of its circuitous routes. 
The first of the short cuts was projected in 
1895 by the building of links to unite certain 
of the branches to the south of the main line, 
so producing an alternative route between 
Reading and Taunton to relieve the old main 
line via Bath and Bristol. 

Shortly after this, the first steps were taken 
to construct a line from Wootton Bassett to 
the Severn Tunnel via Badminton, with a 
connecting line to’ Bristol, giving a shorter 
and more easily graded line to South Wales 
and to Bristol. It was opened in 1903. 

Under the leadership of Viscount Emlyn 
as chairman and with J. L. Wilkinson as 
general manager, the Great Western soon 
became the most progressive and popular 
line of the British railway system. After the 
compulsory stop at Swindon required by the 


developed stage by stage from the plain 
round-top firebox to the Belpaire, then raised 
Belpaire and domeless barrel, and finally with 
boiler barrel coned instead of cylindrical. 

On the freight side, double-framed engines 
of 4-6-0 and 2-6-0 wheel arrangement 
appeared and, finally, in 1902, a large passenger 
engine was turned out which, as a 4-6-0, was 
a radical departure from anything on the 
G.W.R. hitherto. It had single frames, 
outside cylinders and a very large boiler with 
raised Belpaire firebox. 

Students of locomotive practice were 
mystified and sought the reasons for these 
changes at Swindon, though it was apparent 
that Churchward, Dean’s chief assistant, was 
influencing much of what took place. In the 
absence of any official statement, various 
speculations have been advanced from time 
to time to suggest what had occurred behind 
the scenes. 

Through their mutual interest in Great 
Western history, the writer came to know the 
late Sir Felix Pole, a former general manager, 
and was honoured by his friendship. During 
a visit to his house near Reading, conversa- 
tion turned to this late Dean period and from 
what the writer was told it would appear 
that Dean’s mental powers were failing him, 
particularly as regards the shortness and 
unreliability of his memory. The directors 


payment of the large sum of 


of Dean's period of 
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found that they could no longer transact 
business with him, so they delegated power to 
Churchward to make decisions in all matters 
referred to him, so setting up a ** Regency.” 
They showed kindness and consideration 
towards Dean by leaving him undisturbed, 
so that he went through his daily routine in 
his office and his walks through the shops, 
and to outward appearance nothing was 
changed. Churchward exercised his autho- 
rity with tact and unobtrusiveness. In any 
case, Dean had full confidence in him. 

Sir Felix cited a typical instance of the 
sort of thing that took place during Dean’s 
last years. An elderly labourer pushing a 
heavily loaded hand cart paused for a short 


‘ 





1877-1902 


William Dean, chief mechanical engineer, 


rest by sitting on the vehicle. Dean came 
across him, accused the man of idling and 
gave him * the sack * on the spot. The man, 
greatly distressed, sought his foreman to tell 
him what had occurred, and the foreman in 
turn reported to the works manager and asked 
for instructions. The reply was: ** tell the 
man to carry on: it will be all right,” for 
the manager well knew that Dean would 
quickly forget the incident, if he remembered 
it at all. 

In 1902 Dean was prevailed upon at the 
age of sixty-two to relinquish his post and to 
vacate the official residence. A quiet retreat 
was found for him at Folkestone and he Ictft 
without ceremony, for it was not possible to 
make a formal presentation. Here he died 
in 1905 and his passing was but little noticed ; 
only a few old colleagues were present at his 
funeral. In addressing a meeting at Swindon 
later in 1905, Churchward said : ** Mr. Dean, 
our late lamented chief, has passed away and 
we ought not to pass over this opening 
meeting of a new session without first alluding 
in terms of deepest regret to his death. It is 
one of the saddest cases I have known, and 
you no doubt all appreciate it. He lived an 
exceptionally hard life—a busier life I have 
never known—but he was unfortunate upon 
his retirement to find his health break down 
and he thus had no time to enjoy the ease 
which he had every right to.” 

So much has been written of the brilliance 
of the Churchward era, which extended 
over a period of some twenty years from 
1902, that it will suffice to say here that 
a number of standard locomotives were 
designed and constructed, having outside 
cylinders with long-travel piston valves and 
carrying a domeless boiler with coned 
barrel and Belpaire firebox. New design 
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The first corridor train, built for the Paddington-Birkenhead service (note Brunel’s track reduced to 
standard gauge) 


was ended for many years with the appear- 
ance of the 2-6-0 mixed traffic engine in 
1911, for it was so versatile in performance 
and satisfied the running department's needs, 
with such a large route availability, that it 
completed the programme of standard 
designs for operating the entire system. 

By the creation of these standard designs, 
Churchward had advanced locomotive prac- 
tice on the G.W.R. some fifteen years ahead 
of other British railways. These engines by 
their performance enabled the traffic depart- 
ment to introduce a large number of high- 
speed non-stop trains, further enhancing the 
popularity of the G.W.R. with the travelling 


public. 
No further standard engine appeared for 
some years after 1911, but Swindon 


added in large numbers to those so far 
created. With the growing weight of fast 
brake-fitted freight trains, the running 
department pressed for an enlargement of 
the 2-6-0 mixed traffic engines by substitut- 
ing the No. | standard boiler for the No. 4, 
and by 
coupled wheels, to cope with this traffic. 
Churchward therefore constructed a 2-8-0 
mixed traffic engine in 1919 to meet this 
need. His last step was to design the No. 7 
boiler, an enlargement of the No. 1, and 


his intention was to step up the capacity of 


all his ten-wheeled tender engines by sub- 
stituting this greater source of power for the 
existing boilers. His plan was frustrated by 
the chief (civil) engineer, who refused to 
accept for running the increased axle load- 
ings shown on the diagrams of estimated 
weights submitted to him, other than the 
2-8-0 mixed traffic engine. 

these were built having the No. 7 boiler and 
the first engine had its No. 1 boiler changed 
for a No. 7. This was the end. 


the addition of another pair of 


Five more of 


Contemporary with the creation of all 
these locomotives, and of modern, com- 
fortable corridor coaching stock and stan- 
dard wagons, was great activity in the civil 
engineering field. Following on the Bad- 
minton line came the first two stages towards 
a shorter route from London to Birmingham, 
part of which was constructed jointly with 
the Great Central Railway to give that com- 
pany an alternative approach to London. 
Later on, an extension was made to join the 
Oxford—Birmingham line near Banbury. 

Then came the branch from the South 
Wales line to Fishguard and the construction 
of a harbour with deep water anchorage. 
This was to enable a steamship service to be 
run jointly with the Great Southern and 
Western of Ireland Railway to Rosslare 
Harbour. Later on, ocean liners called at 
Fishguard to land passengers, who were 
conveyed to London and elsewhere in special 
trains. 

Plans for a direct line from Birmingham 
to Bristol followed ; the construction of a 
few new links enabled parts of existing lines 
to be connected so as to form a continuous 
line. 

All these extensions resulted in great 
increases in traffic, and the approach to 
Paddington from West London had to be 
re-arranged to give greater facilities for 
empty stock working. This included the 
provision of a new running shed at Old Oak 
Common, Acton, to supersede that at 
Westbourne Park, together with berthing 
accommodation for coaching stock to sup- 
plement the West London depot. 

It is now possible to tell something of 
what took place behind the scenes during 
this intensive activity in the mechanical 
and civil engineering fields, spread over the 
thirty years between the last of the broad 





The first G.W.R. 4-6-0 locomotive, built in 1902 
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gauge and the grouping of railways follow- 
ing upon the ending of the 1914-18 war. 

The late Sir Felix Pole left behind him a 
record of his remarkable career in the form 
of a privately-circulated autobiography 
entitled Pole’s Book. The writer was fortu- 
nate enough to be presented with a copy of 
this work, which gives in intimate detail 
some of the outstanding events in the 
author's life, memories of his childhood and 
youth, his early days on the Great Western 
Railway, and the principal events leading 
up to his climb to the top of the tree at a 
comparatively early age as general manager. 
After a few years he relinquished his post 
to enter into new activities, some of which 
took him to many parts of the world. Then 
he settled down at his home, Calcot Place, 
Reading, to record his lIife’s work in_ the 
form of a book. 

Some chapters are of such importance 
in the history of the Great Western that the 
writer has sought permission from the 
family of the late Sir Felix to place on 





Churchward, chief mechanical engineer from 
1902 to 1921 


G. J. 


record extracts from them, and leave to do 
this has been kindly given through his son, 
John Pole. The account which follows is 
based to a large extent on this authority, 
for with the aid of this book it becomes 
possible to build up the story. Some para- 
graphs have been reproduced in their entirety, 
others have been paraphrased for brevity 
and the whole re-arranged so that the matters 
referred to fall into chronological order. 

It was the policy of the board from the 
earliest days to keep management of the 
railway in its own hands, to instruct the 
chief officers individually and to allow them 
access to the chairman or other directors when 
making known their requirements. In the 
reconstruction of the company in 1863 the 
post of general manager was created, but 
this officer was only in control of the opera- 
tion of passenger and freight services, and 
had no authority over the other chief officers. 
Co-ordination of the activities of the various 
departments was exercised through the 
board. Otherwise, in this highly depart- 
mentalised set-up, the chief officers were 


autocratic. Each ruled his own sphere 
without question. 
To quote the book: “...there were 


many matters regarding which the general 
manager was either ignored or was only 
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informed after they had been submitted to 
the directors. For example, programmes of 
renewals of permanent way and works, 
involving very large expenditure and some 
questions of principle ; also contracts for 
Stores, were placed before the directors 
without a word being said to the general 
manager. In the case of new stations and 
buildings, the detailed drawings were not 
submitted either to the head of the depart- 
the general manager or 


ment concerned, 


Pole characterised Inglis as “the finest 
general manager the Company ever had. 
He was enthusiastic in developing the 
forward policy initiated by Lord Cawdor 
(Viscount Emlyn) and Sir Joseph Wilkinson. 
Fast trains, long-distance runs, introduc- 
tion of road and rail motor services, im- 
proved advertising, the construction of 
cut-off lines, whereby the Great Western 
system was transformed, and many other 
outstanding changes were due to him. 





Churchward’s 2-6-0 mixed traffic locomotive design of 1911 


the board, and the architectural features of 
buildings were decided solely by the chief 


engineer.” 

Such was the situation during the period 
1892-1903 while the chief (civil) engineer, 
J. C. Inglis, was engaged in the great work 
of re-laying and widening the main line and 
constructing the new short cuts. He was 
one of the most distinguished men in his 
profession and served a term as President 
of the Institution of Civil Engineers. On 
one occasion when the general manager, 
J. L. Wilkinson, took exception to some 
action of the chief engineer, he was bluntly 
told to mind his own business ! 

Sir Joseph Wilkinson, as he had become, 
died in 1903 and the directors appointed 
Inglis as his successor. W. W. Grierson 
became chief engineer, while the new post 
of new works engineer was filled by W. Y. 
Armstrong. Besides being general manager, 
Inglis also acted in the capacity of consult- 
ing engineer, and was therefore in a position 
to intervene between his former department 
and the board. 

It was not long before Inglis recognised 
the necessity of being general manager de 
facto and not only in name, in order to 
co-ordinate the activities of the various 
departments to the best advantage. With 
this end in view, he drew up with the aid of 
Frank Potter, his assistant, a chart in the 
form of a tree in which he was shown as the 
chief executive officer. This was discussed 
with the chairman and others, and copies of 
the chart showing the proposed changes 
were sent to the chief officers. Its effect 
was to produce a storm of opposition and 
protest at the loss in status and in privilege 
which it involved. Churchward, who had a 
standing in mechanical engineering as great 
as that of Inglis in civil engineering, became 
the leader of the malcontent officers through- 
out much of Inglis’ term of office. Eventu- 
ally the board passed the scheme in 1910, 
but the copies signed by the chairman, 
intended to be sent to the chief officers, 
were never issued. Sir James Inglis, as he 
then was, became a sick man and died in 
1911 ; the copies were found secreted in 
the general manager's safe when F. J. C. 
Pole succeeded to that office some years later. 


The result was a marvellous increase in 
traffic.” 
Total receipts during Inglis’ term of 


office increased by 21-2 per cent. In the 
same period, however, the ratio of expenses 
to receipts, according to the published 
accounts, increased from 61-49 per cent to 
62-9 per cent, with the consequence that 
the dividend on the ordinary stock was held 
at between 54 and 54 per cent over this 
period. 

The apparent growth of expenditure led 


to severe criticism by the general manager of 


the cost of the locomotive, carriage and 
wagon department, while there was a series 
of acrimonious half-yearly meetings at which 
certain stockholders maintained that this 
growth would ruin the company. 

The constant criticism of his policy and 
its apparent lack of success judged from the 
point of net receipts, together with the 
internal dissensions already referred to, so 
worried Sir James Inglis that they were no 
doubt responsible for his death in 1911 at 
the comparatively early age of sixty-one. 

It was the duty of Pole to prepare the 
statistical information for the general man- 
ager and he felt confident that Sir James did 
not know the true cause of what appeared 
to be this disproportionate 
expenditure, and he doubted whether the 
chairman and directors did either! The 
statutory form of accounts laid down by the 
Act of 1868 made no reference to reserves 
or depreciation. Provided the corpus of 
the railway—the permanent way, buildings, 
rolling stock, &c.—was adequately -main- 
tained, the opinion of Parliament was that 
there was no need to make provision for 
renewals. The engineers responsible were 
required to certify that the works under 
their control had been adequately maintained, 
and their certificates were appended to the 
published accounts, which were sent to the 
stockholders. 

An amending Act laid down a revised 
form of accounts in which there was specific 
provision in the balance sheet for deprecia- 
tion funds and for general reserves, and this 
first became effective in 1913. Prior to 
that, a chief accountant who felt there 
should be adequate provision for deprecia- 


growth of 





April 8, 19690 THE ENGINEER 


tion was faced with the fact that there was 
no such heading; the accounts at that 
time had only the single heading “* Mainten- 
ance of locomotives,” so that any provision 
in excess of actual expenditure had to be 
shown as if actually spent. 

The chief accountant felt that there 
should be provision for renewals and when 
preparing his accounts he would inquire of 
the chief mechanical engineer whether the 
number of locomotives that had _ been 
renewed was adequate, based on estimated 
life. Naturally, the C.M.E. was prepared to 
work on a high theoretical basis and readily 
agreed that he should have renewed a 
larger number. The same procedure was 
adopted in the case of rolling stock. 

[he difference between the actual and 
theoretical expenditure was held in suspense 
and appeared as a liability in the general 
balance sheet under “sundry outstanding 
accounts.” This figure, which had hitherto 
shown little variation, increased during the 
period that Inglis was general manager from 
approximately £1,200,000 to £2,700,000. In 
addition, there was a large increase in the 
superannuation and provident funds. It 
was the policy of the chief accountant at that 
time so to prepare the accounts that there 
should be no question of increasing the 
dividend. In fact, the dividend was decided 
first and the surplus earnings were disposed 
of in ways such as the foregoing. 


During the years Inglis was general 


manager, automatic train control was intro- 
duced. After experimental working on the 
Henley and Fairford branch lines, it was 
applied to the main line, ramps being laid 
between Reading and Paddington, and a 





Sir James Inglis, chief (civil) engineer and, later, 
general manager of the Great Western Railway 


number of express locomotives were fitted 
with shoes and the warning apparatus. After 
that it spread over all main lines. 

The design and perfecting of the apparatus 
was due to four young men, R. H. Nicholls 
(later superintendent of the line), E. A. 
Bowden (an expert in signalling), C. M. 
Jacobs (later signal engineer), and R. J. 
Insell (who also became signal engineer) ; 
they held the patent rights and formed a 
company to promote its use elsewhere, for 
the Great Western had full rights to make use 
of the invention. 

A friend called on Pole to inquire about 
this ** fine new signalling device ” and to seek 
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his advice about investing some money in 
the company which had been formed. Pole 
replied that it was indeed a fine new signalling 
device, but he would not advise putting any 
money into the company. Because the 
device was known as the Great Western 
Railway Audible Signal, his friend would 
find that the other railway companies would 
not adopt something so definitely identified 
with the Great Western. So it has proved, 
and many lives have been lost on railways 
not provided with A.T.C. 

When Frank Potter became general man- 
ager, he pursued a policy of conciliation to 
calm the storms raised by his predecessor. 
In order to consolidate his position, he 
proposed to inaugurate a chief officers’ 
conference which he would convene periodi- 
cally to discuss with them matters of principle 
or the pursuit of acommon policy. Whatever 
he had in mind was not developed because of 
the outbreak of war with Germany in 1914 
and the taking over of the railways by the 
Government through the Railway Executive 
Committee for the duration of the war and 
for two years after. 

Trades unionism on railways began to 
gather strength in 1906, when an ambitious 
programme was adopted at a meeting of 
railwaymen to demand shorter hours and 
more pay. Although conciliation boards 
were set up, strikes did occur before and 
during the war. Government intervention 
led to concessions being made, and at the 
end the highly expensive eight-hour-day 
was conceded for all grades, and there were 
large wage increases. Total traffic expenses 
of the railways taken over by the Govern- 
ment became nearly three times as great as 
those prevailing pre-war. 

The Ministry of Transport was set up in 
1919 and, in order to raise revenue, goods 
rates were increased by some 120 per cent. 
As a result, many of the railway companies’ 
customers, faced with a decline in business 
due to the ending of the war effort and with 
freight charges more than doubled, bought 
large numbers of ex-Army lorries at very 
cheap prices and this greatly stimulated the 
growth of transport of goods by road. 

The strains originating from these prob- 
lems arising out of the war and Government 
control of the railways affected Potter’s 
health and he died in harness in 1919. His 
successor was Charles Aldington, formerly 
superintendent of the line, but in his case the 
strain of controlling wartime traffic led to 
ill health and he was away during most of 
his brief period as general manager ; _ this 
led to his resignation. 

The way was then opened for Felix J. C. 
Pole to come forward, and he was appointed 
general manager at the early age of forty-four 
in 1921. One of Pole’s first acts was to 
discuss with the chairman, then Lord 
Churchill, the plan for reorganisation pre- 
pared by Inglis. He maintained that the 
test of good management was the payment 
to the stockholders of reasonable dividends 
over a period of years. If the general 
manager was to be in any way held respons- 
ible for dividends, all departments, whether 
earning or spending, should come within his 
jurisdiction ; and, further, he must be 
informed of the details of the accounts and 
the accountant should make no material 
change of practice or allocation of expendi- 
ture without the general manager’s know- 
ledge. Pole said he was content to develop 
the policy slowly, introducing changes as 
and when older officers retired, and this was 
agreed to. In this way he eventually became 
the first general manager of the Great 
Western to hold office in the full meaning of 
that title. 


“* Final authority rested in the Board of 
Directors, but there were committees of the 
board to which limited authority was dele- 
gated, viz. traffic, engineering, locomotive, 
finance, law and parliamentary, stores, &c. 
These committees met the day before the 
board to consider the recommendations 
placed before them. As already mentioned, 
their authority had defined limits above which 
they made recommendations which were 
confirmed at the following meeting of the 
board. In the case of the Traffic Committee, 
of which Lord Churchill was chairman, it 
was the practice to discuss the agenda on 
the Tuesday before the committee. This was 
done in the chairman’s room, the vice- 
chairman, the general manager, secretary, 
superintendent of the line and chief goods 
manager being present. This was a most 
useful procedure but it was not followed, at 
least with the same formality, in the case of 
the other committees.” 

The chairman agreed to Pole’s suggestion 
“that the chairman of each committee 
should be asked to come to Paddington early 
in board week and discuss the agenda for 
his committee with the head of the depart- 
ment concerned and the general manager or 
his assistant. This was arranged and the 
results were most beneficial for, not only did 
it associate the general manager with all 
recommendations, but the respective chair- 
men of committees were more fully informed 
of the policy and work of the department 
concerned than was formerly the case. At 
the same time, it was agreed that the general 
manager should attend or be represented at 
all meetings of board committees.” 

Under Government control, wages and the 
costs of operating the railways had increased 
enormously and nothing had been done to 
adjust railway rates correspondingly. Accord- 
ingly, the railway companies’ outlook, if the 
Government control were to be abruptly 
terminated, was indeed bleak. There was 
much discussion not only by the Railway 
Executive Committee but by the Railway 
Companies’ Association, of which Lord 
Churchill was chairman. Various schemes 
were propounded, from compulsory amalga- 
mation to full nationalisation. 

In the end the Government decided to 
retain control of the railways for a further 
period of two years, with a view to affording 
time for the consideration and formulation 
later of the policy to be pursued as to their 
future. In due course, a Government White 
Paper was issued outlining the first Minister 
of Transport’s proposal to amalgamate the 
main line railways into six groups. The 
Scottish companies, in particular, felt that 
they could not stand alone and ultimately it 
was decided to have four groups, two of 
which would divide the Scottish railways 
between them. 

A Bill was introduced to give effect to these 
proposals, the broad basis being that the 
large companies in each group—styled con- 
stituent companies—should amalgamate and 
absorb the smaller companies, which were 
called subsidiary. To this end, all the 
companies were to be wound up and new 
undertakings inaugurated. 

The Western Group comprised the Great 
Western Railway and lines worked by it, the 
various small Welsh railways and _ the 
Midland and South Western Junction Rail- 
way. The Great Western was named as the 
only constituent company in the group, as it 
was not considered reasonable to bracket 
the Great Western with these small com- 
panies, for they could not be regarded as 
co-equal constituents as were to be found 
in the other three groups. However, an 
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amendment was made as a concession to 
Welsh sentiment and six of their railways 
were made constituent with the Great 
Western, but it was stipulated that the name 
of the group should be the Great Western 
Railway and that the G.W.R. company 
should not be wound up. It was the only 
railway to retain its name. 

The Railways Act of 1921 was designed to 
stabilise the railway industry following upon 
the war and seven years of Government 
control. Since the inception of railways, 
over a thousand separate undertakings had 
been promoted. These undertakings, by a 
process of amalgamation and absorption, had 
been reduced to about 200 at the time of the 
Act. The Great Western Railway, as it 
existed at that time, was itself composed of 
137 once independent concerns. Its total 
mileage was about 3000, and the grouping 
added only about 750 miles to this. So was 
formed a “ Greater’ Western Railway. 


( To be continued ) 


Obituary 


A. G. VAUGHAN-LEE 


WE have learned with regret of the death 
of Mr. Alec George Vaughan-Lee, which 
occurred at his home at Weybridge, Surrey, 
last Monday, April 4. He was in his ninety- 
second year, and for forty-five years was in 
practice as a consulting engineer in West- 
minster. He did not, in fact, retire from his 
partnership until 1956, when, of course, he 
was well into his eighties. 

Mr. Vaughan-Lee was educated at Walton 
Lodge and Eton, subsequently serving a 
pupilage with Stothert and Pitt, Ltd., Bath. 
In 1889 he became an assistant to the late 
Sir John Coode for the design and construc- 
tion of the first sea wall at Hodbarrow 
Mines, Cumberland, and a year later trans- 
ferred to Coode, Son and Matthews’ London 
office. In 1892 Mr. Vaughan-Lee was 
engaged as an assistant engineer on the 
construction of the Prince of Wales Pier, 
Dover, later becoming superintending engin- 
eer of the Admiralty at Dover Harbour 
under Coode, Son and Matthews. He was 
compelled to relinquish that position in 
1908 on account of a serious illness. In 
1911, Mr. Vaughan-Lee was appointed chief 
engineer to Coode, Son and Matthews and 
in 1921, was taken into the partnership. 
He continued as a partner in the firm until 
his retirement only four years ago. 

During his long career as a consultant, 
Mr. Vaughan-Lee was responsible for the 
design and execution of various structures, 
including harbour and dock works at Fama- 
gusta, Singapore, Prai, at Port Sudan, and 
Jersey, and the following bridges: Valley 
Bridge, Scarborough ; the Haven Bridge at 
Great Yarmouth; the Abu Deleig and 
K hartoum-Omdurman bridges in the Sudan, 
and dams and barrages on the River Nile, 
including the Mohammad Aly Barrages 
near Cairo, a flood relief scheme on the 
River Euphrates, and the Kut Barrage on 
the River Tigris in Iraq. 

Mr. Vaughan-Lee was elected an associate 
member of the Institution of Civil Engineers 
in 1894 and transferred to full membership 
in 1903. He served on the Institution’s 
council for five years. He was also a member 
of the panel of engineers appointed in 1943 
to report on the Severn Barrage scheme. For 
his services to Egypt, he was awarded the 
Order of the Nile and the Order of the 
Khedive Ismail by the Egyptian Government, 
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Automobile Engineering 
Test Facilities 


There have been established recently two new 
extensions of the engineering department of 
Vauxhall Motors, Ltd., at Luton, a dynamometer 
building and a component test facility. The new 
engine test building, which has been designed for 
extension to include eventually a chassis dyna- 
mometer and a vehicle cold room, uses exclu- 
sively electric dynamometers supplied from motor 
generator sets, and tests simulating exactly the 
load-speed relationship of road running are con- 
ducted under automatic control. We observed 
an experimental Bedford 300 cubic inch oil engine 
with an AiResearch turbo-charger running on a 
6000 r.p.m. G.E.C. dynamometer with Emery 
hydraulic torque sensing ; the supercharger speed 
was monitored by an inductive pick-off detecting 
the passage of a permanent magnet on the impeller 
and passing the pulses to a Berkeley timer with 
direct digital readout. 





The new building also includes a fuel injection 
equipment bay and a temperature-controlled room 
for carburetter airbox testing ; the continuous flow 
rig is seen ABOVE. The long-term stability of 
streamline metering orifices is valuable, as there is 
no positive displacement rig against which to cali- 
brate them 

The testing of components demands a great 
variety of rigs, including one which subjects 
a seat cushion to the effect of two passengers 
continuously squirming vigorously. The picture, 
LEFT, shows, nearest the camera, a truck steer- 
ing box being run backwards and forwards through 
its travel against the resistance of a power steering 
ram. Beyond this is an impact test machine, and 
beyond that a rig on which car steering linkages 
are being cycled against spring forces to establish 
the life of the nipple-lubricated ball joints. Further 
away is a stroking machine, on which a truck fue! 
tank is being slammed violently backwards and 
forwards to simulate the stresses set up when, 


os 
for instance, coupling up a semi-trailer. Nearby 








are two machines which test road wheels by 


= a a pressing two wheels, complete with tyres, together 
sinteaaia ‘s : and rotating them, the tyres being cooled by a 
4 i water spray. 





A large proportion of the work load is devoted 
to the testing of electrical equipment. Some of 
the more life-like looking tests are those of wind- 
screen wipers, which are set to wipe screens 
wetted only occasionally in order to impose the 
dry-screen overload condition so dangerous to 
electric wiper motors. RIGHT can be seen a 
battery of stop-light switches being cycled by 
cams ; beyond them ignition-starter switches 
being tested. Under the bench are a pair of fuel 
tanks being rocked to and fro to impose irregular 
movement on the contents gauge floats while 
water is pumped from one to the other and back. 
Cigar-lighters are tested on a 5 minute operating 
cycle, and on the boards in the background 
batches of traffic signal flashing relays are running. 
Equivalent to the automatically controlled dyna- 
mometer simulating road journeys is a test for 
engine starting systems which imposes the full 
cranking torque on the starter motor 
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Electrical Engineers Exhibition 


No. Il—{ Continued from page 563, April | ) 


The ninth Electrical Engineers (A.S.E.E.) Exhibition, Earis Court, London, 
was opened on Tuesday, April 5, by Mr. Reginald Maudling, the President of 


the Board of Trade. 
April 9. 


It will remain open until 7 p.m. tomorrow, Saturday, 
This year the main theme of the exhibition is ** Marine Electrics.” A 


description of some of the exhibits is given here. 


S stated in last week's article the theme 

of the A.S.E.E. exhibition “* marine 
electrics ** is exemplified by special displays 
of electrical and electronic equipment from 
H.M.S. ** Hermes.” Marine applications of 
electricity are also represented (Stand X19) 
by equipment for the P. and O. liner ** Can- 
berra.”” Part of the stand is laid out in the 
form of a ship’s radio cabin, containing 
Marconi marine transmitters and receivers, 
including a ** Globespan * high-power trans- 
mitter, two “ Atalanta” receivers, a ** Reli- 
ance > medium-frequency emergency trans- 
mitter, an “* Alert’ emergency receiver and 
an “ Autokey”’ automatic keying unit. 
The navigational aids shown there include 
the new “ Lodestar” automatic direction 
tinder. A point of special interest is that 
the “* Canberra’s ” radio installation, incor- 
porates a fully co-ordinated internal and 
off-air television system, designed and 
engineered by Marconi’s Wireless Telegraph 
Company, Ltd. Although it is impossible 
to duplicate this television installation in 
the exhibition, its principles are embodied 
in a working demonstration of similar 
Marconi ‘“ Vidicon” television camera 
channels operating on a closed circuit to 
three monitor receivers on the X19 stand 
and to other monitors located in various 
parts of the exhibition hall. 

Other firms that are supplying electrical 
equipment for the “* Canberra” are contri- 
buting to the composite display on_ this 
stand. The items include a steering gear 
starter and two cubicles of a group starter 
switchboard (The General Electric Com- 
pany, Ltd.);  single-phasing preventers as 
used in the protection of all the ship’s 
motors (Electrical Apparatus Company, 
Ltd.) ; an a.c. switchboard for shipboard 
use (The English Electric Company, Ltd.) : 
drip-proof squirrel-cage motors (Mawdsley’s 
Ltd.); an Lt. master switchboard (Vari- 
lectric, Ltd.) and a contactor panel (Allen 
West and Co., Ltd.). 

Two other exhibits are of considerable 
general interest. One is a large electrolier, 
52ft high by 28ft 6in diameter, Suspended 
from the roof of the exhibition hall as a 
lighting centrepiece. It is finished in polished 
brass, weighs 134 cwt and is equipped with 
126, 100W bulbs (in four tiers) in satin 
opal glass ware. The electrolier was built 
by William McGeoch and Co., Ltd. 

“To illustrate modern methods of floor 
warming there is an electrically heated 
underlay 120ft long by 9ft wide covered by 
a carpet. The total length of the heater 
cable is about 7500ft and the electrical load- 
ing is about 12:4kW. The underlay is 
made by Thermalay, Ltd., Halifax, Yorks. 


EVERSHED AND VIGNOLES, LTD. 

The mains-operated ** Megger ” insulation 
tester Series 2 with alarms, made and 
exhibited by Evershed and Vignoles, Ltd., 
Chiswick, London, W.4, has been specially 
designed for the continuous — 
floor heating cables during their installation, 
as recommended by The Electricity Council. 
Clearly, however, this instrument has wider 


testing of 


the 


applications in 
electrical systems. 
The test set (Fig. 13) has two alarm con- 
tacts which operate under fault conditions 
and cause an audible warning to be given 
a buzzer, 


testing 


through and visual warning 





Fig. 13—Mains-operated ‘* Megger*’ _ insulation 

tester (series 2) with alarms for the testing of under- 

floor heating cables during installation—Evershed and 
Vignoles 





through a lamp in a recessed panel on the 
top of the instrument. One of the alarm 
contacts will operate in response to low 
insulation reading, which signifies damaged 
or faulty insulation of the cable under 
test. The other contact responds to a high 
reading, which signifies open-circuit or 
partial open-circuit conditions. As can be 
seen from the illustration the instrument is 
housed in a wooden case designed to with- 








Fig. 14—Portable disc-chart recorder—Evershed and 
Vignoles 


insulation of 
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stand industrial usage. The line and earth 
terminals are fitted in a recess at one end 
where the overhang of the case gives mech- 
anical protection. 

Another exhibit is a new addition to the 
Evershed range of recorders. It is a portable 
disc chart recorder (Fig. 14) for recording 
voltage, current or power consumption on 
any kind of industrial or domestic equip- 
ment. Particular uses would be to give an 
easily-read indication of faulty machine 
Operation, or to give data for rate-fixing or 
costing. The instrument response is such 
as to give full-scale deflection with critical 
damping in 0-7 second. The ink supply, 
in a sealed ** unspillable ” unit, is stated to 
be enough for one year’s operation without 
refilling. The chart, 104in diameter, 44in 
scale length is driven by a synchronous clock 
motor or hand-wound spring-driven eight- 
day clock movement with bevelled escape- 
ment. Accuracy and performance are to 
B.S.90 and there is compensation for changes 
in ambient temperature. In the portable 
form, illustrated here, the rear feet are 
adjustable for levelling. - 


ELECTRIC CONSTRUCTION COMPANY, L1D. 

A scale model of the Bristol Siddeley; 
E.C.C. 3MW, I1kV, turbine generator sets 
for peak lopping and standby service, 
supplied to the South Western Electricity 
Board (S.W.E.B.), for use at Princetown 
and Lynton, is being shown by The Electric 
Construction Company, Ltd., Wolver- 
hampton. As described in our issue dated 
December 18, 1959, the Princetown set, 
officially started-up last December, is remotely- 
controlled from the S.W.E.B. control room 
in Bristol. When used for peak lopping 
the set is automatically synchronised with the 
grid supply. 

The set is driven by a 4250 h.p., Bristol 
* Proteus * engine burning diesel oil. 

A transformer and germanium rectifier 
built up together to form a complete unit is . 
also being shown. The rectifier is a naturally- 
cooled germanium rectifier having an out- 
put of 22-5kW, 102A, 220V d.c. two-wire 
from a three-phase 400/450V, 50 c/s supply. 
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Fig. 15—Mboulded-case circuit breakers built into a 
distribution transformer—EF.C.C. 


A triple-pole moulded-case circuit-breaker 
is fitted for the control of the a.c. input and 
a double-pole moulded-case circuit-breaker 
for the control of the d.c. output. High- 
rupturing capacity fuses are provided for 
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the protection of the germanium cells. The 
main step-down transformer is oil-immersed, 
naturally - cooled, double- wound, — with 
primary tappings at +24 and 5 per cent. 
As the unit is self-contained connections 
between the transformer secondary and the 
rectifier units are provided. 

The germanium cells are hermetically 
sealed, mounted on extruded aluminium 
cooling fins giving natural cooling, without 
a ventilating fan. In this equipment the 
provision of input and output circuit- 
breakers with moulded case is a new develop- 
ment. 

Moulded-case circuit breakers are also 
fitted on a step-down transformer for low 
tension distribution (Fig. 15). The trans- 
former on the stand will be of SOOKVA 
output and designed for stepping-down a 
three-phase, 11kV, 50 cs supply to 415V 
240V, four-wire. The equipment occupies 
little floor space and has all the advantages 
given by circuit-breaker protection, including 
rapid re-closing after operation on a fault. 

A marine panel is shown as part of the 
main a.c. switchboard as supplied for H.M. 
ships. A contactor of the kind supplied for 
the control of high-frequency a.c. generators 
is also being shown. An on-load double- 
pole contactor of this kind is shown in 
Fig. 16. The contactors are bar-mounted 
open equipments and all main poles are 
provided with easily renewable butt type 
contacts. In the case of the on-load con- 
tactors, the breaking pole is provided with 
electromagnetic blow-out and arcing shields. 
Latching-in can be provided in all cases. 
For extremely heavy duty the standard 
copper contacts may be replaced with silver 
tungsten. For circuits which remain encr- 
gised for long periods without operation, 
fine silver contacts can be provided. 


NEWMAN INDUSTRIES, LTD. 


Iwo motors for special applications are 
among the interesting new developments 
shown (Stand K7) by Newman Industries, 
Ltd., Yate, Bristol. One is a water-cooled 
flameproof motor (Fig. 17) for mining service. 
Water cooling was adopted, in this instance, 
to meet the requirements of 75 h.p. output 
at 1470 r.p.m. in a frame size not more than 
12in square, whereas a conventional machine 
of the same rating would have a height 
(diameter) of about 24in. The starting and 
stalling torques are twice full-load torque 
and the direct-on-line starting current is 
four-and-a-half times full-load current. The 
Totally-enclosed stator is surrounded by a 
steel water jacket designed for working 
pressures up to 500 Ib per square inch. 
class-B insulation is used but, with a coolant 
flow of 5 gallons per minute, the temperature 


16—On-load double-pole contactor—E.C.C. 





rise, measured by 
change of resistance is 
below 55 deg. Cent. 
and is therefore within 
class-A limits. As a 
precaution against the 
excessive temperatures 
that would — result 
from water supply 
failure, a thermostat is 
mounted next to the 
motor windings and 
the thermostat leads 
are brought into the 
motor terminal box 
for connection to the 
control circuit. 

The other special 
machine is an inverted 
induction motor, in 
which the inner 
member is stationary 
while the outer member = rotates—an 
arrangement which was required to drive 
the electrostatic belt of a Van 
generator. In this motor (Fig. 18) the outer 
member acts as a pulley to drive the 20in 
wide belt ; the inner member is fixed and 
carries the stator (primary) winding. A 
similarly ** inverted ” alternator at the other 
end of the belt acts as a driven pulley and 
generates power for the ionising source and 





Fig. 17—Water-cooled flameproof motor, 12in square 
outer casing, for mining service—Newman Industries 





The inner 


18—‘* Inverted *’ induction motor. 
the outer member (the rotor) 
is slightly cambered to serve as a pulley driving the 
electrostatic belt of a Van de Graaff generator— 
Newman Industries 


Fig. 
member is the stator ; 


the electronic control system of the Van de 
Graaff machine. 

The motor is a four-pole, three-phase 
squirrel-cage machine developing 10 h.p. 
continuous rating, at 1460 r.p.m. on a 
50 cs supply. Locked rotor current switched 
direct on line is 80A at 400V ; locked rotor 
torque switched direct on line is 110 per 
cent full load torque. 

The alternator consists of three separate 
inverted permanent-magnet-type single-phase 
alternators, each continuously rated at 115V, 
SOOVA 0-8 p.f. 194 cs when running at 
1460 r.p.m. Both motor and alternator are 
fitted with grease lubricated single-shielded 
ball bearings lightly pre-loaded to give quiet 
running. The rotating parts are dynamically 
balanced. Each unit is designed to carry 


de Graaff 
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an electrostatic belt 20in wide and belt loads 
of up to 600 Ibs, the pulley surfaces being 
slightly cambered to assist belt alignment. 

Both units are designed to limit the 
temperature rise on the pulley surface to 
40 deg. Cent. and that of the class-B_ insul- 
ated windings to 75 deg. Cent. when the 
units are tested at their full-load ratings 
under normal atmospheric conditions. When 
the units are installed in the electrostatic 
generator, however, the temperature rise is 
much lower than the figures quoted, since 
the “inverted ** machines described here 
will normally operate in pressurised gases 
which are better cooling media than air. 

On each unit the pulley surface is electric- 
ally insulated from the shaft and bearings, 
and is provided with a bronze slipring carry- 
ing a brush measuring the charge at the 
pulley surface. The slipring is shaped to 
run near the shaft and provide a spark gap 
of 0:025in between the pulley surface and 
the shaft. The insulation resistance between 
the pulley surface and the shaft is of the 
order of 25 megohms. 

The range of Newman brake motors 
incorporating a disc type electromagnetic 
brake has been increased from 15 h.p. to 
40 h.p. (at 3000 r.p.m.) at the upper end of 
the scale. A torque range of 3 to 120 lb-ft is 
now available and examples of the extended 
range are being shown. These brakes can be 
built into any Newman f.h.p. and industrial 
three-phase motors, drip-proof or totally 
enclosed up to 40 h.p. 

Motors, Ltp 


SMALL ELECTRIC 


Among the new products shown by Small 
Electric Motors, Ltd., Churchfield Road, 
Beckenham, Kent, are a motor-driven coolant 
pump for machine tools, a 250A single-phase, 
427 cs welding alternator and a stabilised 
electronic timer. 

The welding alternator (Fig. 19) consists 
of a stationary wound armature with rotating 
permanent magnet field, thus eliminating 
sliprings and brushgear. The output current 
is adjustable by means of a link and ten- 
position switch, from 30A to 250A and, by 
using a frequency of 427 cs, a steep voltage 
current characteristic is obtained without the 





Fig. 19—250A, single-phase, 427 cs welding 
alternator—S.E.M. 
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Fig. 20—Motor-driven coolant pump for machine 
tools—S.E.M. 


use of cumbersome control resistance. This 
frequency also permits the use of a low open- 
circuit voltage for striking the are and is 
stated to show welds of deeper penetration 
than those made with 50 cs at a similar 
current setting. The alternator weighs about 
108 Ib, is an open ventilated machine and 
can be arranged for foot or flange mounting 
for coupling to either electric motor or 
engine drive. A specially-designed chassis is 
available for attachment to a tractor with 
belt drive for the power take-off. 

In the coolant pump (Fig. 20) the motor 
body and pump are a combined unit in a 


cast iron casing and the impeller is of 


aluminium bronze. The pump intake is 
shrouded to exclude swarf. The motor is 
especially designed for coolant and similar 
duties, being totally enclosed and_ sealed 
against coolant ; it is continuously rated at 
full load and with special winding impregna- 
tion is suitable for use in tropical climates. 
The supply is a.c., 220,250V, or 380,440V, 
three-phase, 50 cs. The pump is a centri- 
fugal, submersible unit and can be arranged 
for either clamp mounting around the pump 
stem or flange mounting. When flange 
mounting is required, various immersion 
depths can be obtained by machining the 
flange mounting pillars. The pump output 
varies with head and coolant viscosity ; 
for example, using soluble oil with a viscosity 
of not exceeding 30 Redwood seconds, the 
output is about 3 gallons per minute, at a 
head of 6ft. The complete pump has an 
overall height, or length, of 1341n. 


GEORGE ELLISON, LTD. 

A new range of 550V_ heavy-duty a.c. 
fuse-switchgear is being shown (Stand K.15) 
by George Ellison, Ltd., Perry Barr, Birming- 
ham, 22B. It is built to comply with 
B.S. 3185 : 1959, in sizes ranging from 100A 
to 600A ratings. According to requirements, 
the equipment may be three-pole or three-pole 
and neutral link. Any make of h.r.c. fuse 
can be fitted provided that it complies with 
B.S. 88 : 1952, Form B. Switches up to the 
300A size are interchangeable, as are those 
from 400A to 600A. The mechanism is 
common throughout the range and ensures 
quick make and quick break action. Each 
switch is designed to close fully on fault, 
regardless of the speed at which the handle 


is Operated, and cannot blow open under 
fault conditions. 

All contacts are silver-plated copper and 
the switches may therefore remain closed for 
long periods without detriment. The finger 


contact design is identical throughout the 
range, the only variant being the number of 
fingers per contact. 

The fuse-switches are mounted in a double- 
tier, two-way or four-way sheet steel chamber 
A cast iron door, housing the 


(Pig. 21); 








Fig. 21—Four-way fuse-switchboard with some of 
its switch and meter doors open—Ellison 


telescopic operating handle and circuit data 
plate, is fitted over each switch. Doors to 
carry instruments are also provided. The 
chambers may be supplied as components for 
bolting together on site. The busbars are of 
electro-tinned copper and the standard 
continuous ratings available are: 800A 
phase with 500A neutral ; 1200A phase with 
SOOA neutral; 1400A phase with 800A 
neutral. The main connections are of 
electro-tinned copper and the outgoing copper 
work is reversible, permitting outgoing at 
the top or bottom of the chamber. The 
busbars and busbar connections comply with 
B.S. 159:1957. Cable fittings can be 
mounted on either the top or bottom of the 
chamber. All non-ferrous components are 
electro-tinned, except the contacts which are 
silver plated. All ferrous components are 
treated with phosphate rust deterrent, or 
are painted. The standard overall finish is 
medium hammer grey. 


JOHNSON AND PHILLIPS, LTD. 


Among the new exhibits shown by 
Johnson and Phillips, Ltd., Charlton, London, 
S.E.7, is the SX oil switch (normal current 
rating of 400A for systems up to 250MVA 
at 6:6kV and 3S50MVA at I1kV) which has 
recently been tested and certified at the 
Dutch testing station, K.E.M.A. 

The SX unit, which is for use in J. and P. 
metalclad switchboards, is designed for 
switching a ring-main or spur-feeder cable, 
or to provide a safe means of isolating and 
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earthing sections of cable and connected 
equipment such as transformers or switchgear. 
It is shown installed alongside a J. and P. 
standard AG air-insulated metal-clad circuit 
breaker unit. The SX oil switch is fitted 
with a manual spring-operated mechanism 
which removes the dangers arising from 
hesitant closing, by automatically taking the 
operation completely out of the operator's 
hands. 

A full range of the new J. and P. type 
PDB double-break arc-control oil circuit- 
breakers with current ratings of 400A, 800A 
(Fig. 22) and 1200A, is also on show. These 
new circuit-breakers are designed for instal- 
lation in standard J. and P. metal-clad gear 
which is only Ift 9tin wide. They were 
tested at K.E.M.A., where certificates were 
obtained for the following breaking capacities: 
350MVA at IIkV, 250MVA at IIkY, 
250MVA at 6-6kV, and ISOMVA at 3-3kV. 
The testing of the breakers exceeded the 





Fig. 22—** PDB ”’ 800A oil circuit-breaker K.E.M.A. 
tested and certified for 350MVA at 11kV—.J. and P. 
requirements of B.S. 116:52, and each 
phase was successfully tested to earth 
separately at full power. During the tests it 
was shown that, at all short circuit ratings, 
even down to 24 per cent of full power, the 
entire arc was confined in the arc-control 
device. An 800A PDB breaker fitted with 
porcelain bushings was successfully tested at 
350MVA, IIkV. 

Another part of the stand is devoted to 
J. and P. cables, including samples of the 
6-6kV, 127,0-112 square inch main propul- 
sion cable for the P. and O. liner “Canberra.” 
This cable consists of a single core of 1-25 
square inch copper section, with paper 
insulation and a lead alloy sheath, cotton 
braided and finished with a fire-resistant 
compound. The insulation is mass impreg- 
nated with a non-draining compound. The 
overall diameter of the cable is 2-08in, 
nominal. Other specimens included in the 
display are power cables for voltages up to 
33kV ; butyl and silicone rubber cables for 
continuous operation in high temperatures ; 
and aluminium-sheathed cable, with p.v.c. 
overall, for use in corrosive atmospheres. 

( To be concluded ) 
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Spur and Helical Gears 


The 1959 Viscount Nuffield Paper was presented to the Institution of Production 
Engineers by Mr. C. Timms, the head of the Mechanisms, Metrology and Noise 


Control Division of the National Engineering Laboratory at East Kilbride. 


This 


paper deals with recent developments in spur and helical gears, and we reprint 
some abstracts from it, together with the author's conclusions about future 
developments which are of particular interest to the British gear making industry. 


HE main object of the present paper is 

to describe recent developments in spur 
and helical gearing, with particular refer- 
ence to the requirements of the production 
engineer. In attempting to do this, it has 
been considered desirable to refer in some 
detail to other related aspects of the subject 
such as material combination, gear loading, 
performance, &c. 

In common with other engineering prob- 
lems, the need for improvement in accuracy 
and manufacturing techniques inevitably 
arises from the results of field experience, 
which provides the necessary stimulus and 
incentive for basic and applied research. 
The history of marine propulsion gears over 
the past twenty-five years is a typical example 


of this approach in which the failure of 


gears under normal conditions of service 
from tooth breakage, pitting, scuffing and 
excessive noise, was rightly attributed in the 
first instance to inaccuracies in gear cutting, 
lack of temperature control and inadequate 
machine foundations. Although there were 
other ancillary causes of gear failure, the 
results of the initial investigations carried 
out during the late war indicated the vital 
necessity for a comprehensive research and 
development programme. On the other 
hand, in computer and control systems the 
basic requirement is for the gears to mesh 
with minimum backlash, and that gear trains 
should operate smoothly and in some appli- 
cations with uniform velocity. To meet 
these requirements, a refinement in both 
measuring techniques and manufacturing 
process has been necessary in recent years. 
In some industrial applications, the quality 
and performance of gear units leaves much 
to be desired and the failure of many gears in 
service can be attributed to insufficient 
knowledge of the basic elements of gear 
geometry, inadequate design facilities and 
lack of suitable measuring equipment. A 
typical example is the unsatisfactory standard 
of accuracy in change gears supplied with 
some standard machine tools. 
Since 1945, considerable effort 


has been 


devoted to the preparation and revision of 


standard specifications for gears of all 
types, including gear cutting machines and 
associated cutting tools. This work is 
regarded as being of primary importance 
both to the manufacturers and users in the 
United Kingdom and also in the expansion 
of our export trade, especially in European 
countries. 

The need for new British standards for 
gears has arisen in the first instance from 
the requirements of the service departments, 
although in the subsequent preparation of 
the actual specifications all branches of the 
industry have freely contributed to this 
work. There is, however, a need for com- 
bining many of the existing specifications. 
On spur and helical gears there are at 
present four separate specifications covering 
fine pitch gear units, traction and auto- 
mobile drives and marine installations. 
Much of the information on basic tooth 
proportions, tolerances and load rating is 
common to all of these gear applications 


and one comprehensive standard would 
avoid unnecessary duplication and difficulty 
in interpretation which occurs at the present 
time. 

In the international field, British specifi- 
cations have been used as the basis for 
international specifications and although the 
work is still in the preliminary stages, con- 
siderable progress has been made to date. 
In this connection, it is of interest to mention 
that B.S. 1498 for gear hobbing machines is 
used by most countries for final acceptance 
tests on these machines. 


MEASUREMENT OF SMALL AND MEDIUM 
SIZE GEARS 


For the measurement of tooth profile 
errors, an instrument employing the well- 
known base disc principle, in which the 
errors in form are directly related to a disc 
of the appropriate base circle diameter, is 
the one which is widely used. This approach 


to the problem has that unique property of 


simplicity in geometrical concept, and the 
basic kinematic design provides means for 
obtaining the highest standard of accuracy. 
The manufacture of individual base discs 
for works inspection is sometimes regarded 
as an unnecessary refinement and many 
firms prefer the adjustable design of instru- 
ment incorporating a master base disc, by 
means of which it is possible to generate 
any involute within the machine capacity. 
The additional linkage mechanism required 
for this purpose is, however, a further source 
of inaccuracy as wear of the bearings and 
pivots can affect the truth of the generating 
process. 

The main improvement in recent years in 
involute measuring instruments has been the 


use of electrical recording units in place of 


mechanical indicators or mechanical chart 
recorders. The former have a higher speed 
of response and a wider range of magnifi- 
cation, but their greater cost is an obvious 
disadvantage. Experience shows that there 
is a need for closer co-operation between 
mechanical and electronic firms on_ the 
design of a compact form of recording unit 
which is tailor-made to suit a specific appli- 
cation. It is unfortunate, but nevertheless 
true, that instrument firms in Western 
Europe adopt a more realistic approach to 
design details of this nature and appear to 
have a better appreciation of users’ require- 
ments. This is certainly the case on many 
gear measuring instruments. Under the 
most favourable conditions of instrument 
operation, departures from the nominal 
involute form cannot be determined to an 
accuracy of better than 0-000lin. This 
limitation is not generally appreciated by 
designers or inspection staff when specifying 
departures from the nominal form. In 
addition, for pitches finer than about 40 
D.P., it is necessary to resort to optical 
techniques which limit, still further, the 
overall accuracy of measurement. 

[The author then goes on to describe some 
gear measuring and cutting techniques and 
equipment in some detail.] 
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APPLICATION OF GRATINGS TO MEASUREMENT 
AND MACHINE CONTROL 

In preceding sections of this paper, con- 
siderable emphasis has been laid on the 
measurement, and the more difficult process 
of correction, of errors in gear cutting 
machinery. The attainment of the present 
high standard of accuracy has been depen- 
dent in no small measure on the mechanical 


skill of a few experienced craftsmen. This 
painstaking work, often carried out in 
unfavourable workshop conditions com- 


pared with accepted standards, offers no 
guarantee that the ultimate accuracy will in 
fact be achieved or maintained when the 
machine is installed on its permanent site. 
In addition, there is evidence to show that 
further improvement in machine accuracy is 
limited by the accuracy of existing measuring 
techniques, and refinement of these traditional 
systems of measurement will only provide a 
partial solution to this problem. 

Considerable attention has therefore been 
given to this problem both at N.P.L. and 
N.E.L. in recent years, by the development 
and application of diffraction gratings to 
engineering metrology and machine tool 
control. In view of the importance of this 
original work, it is considered that some 
reference to its development and applica- 
tion to machine tools is appropriate. 

The production of relatively inexpensive 
linear gratings by a process developed at the 
N.P.L. precipitated their application to 
measurement and control in the field of 
mechanical engineering. It was also realised 
at an early stage that applications to rotary 
motions would demand gratings of high 
angular precision and the production of 
radial gratings was, therefore, developed at 
N.E.L. Improvements in grating produc- 
tion techniques have been pursued at both 
establishments and to-day a wide range of 
both linear and radial gratings is available 
for many applications. 

The main advantage in using gratings as 
measuring scales is that information can be 
extracted from them in a near-continuous 
flow, and thus form the basis for dynamic 
measurement and subsequent control. Meas- 
uring systems using gratings can be divided 
into two groups, digital and analogue. 
Digital systems use increments of displace- 
ment equal to the pitch or a fraction of the 
pitch of the gratings and process the infor- 
mation electrically in circuits similar to 
those used in digital counters and com- 
puters. Such systems have been applied 
mainly to programmed control of milling 
machine tools. Analogue systems, on the 
other hand, subdivide the grating pitch 
using the phase of the electrical signals as 
the analogue of displacement, and hence 
discrimination comparable with the digital 
system can be achieved with relatively coarse 
pitch gratings and simple optics. 


FUTURE DEVELOPMENTS 


In reviewing the field of work covered by 
this paper, the following points merit some 
consideration : 

(i) The United Kingdom is still dependent 
on foreign sources of supply for instruments 
of the highest precision. 

(ii) There is a need for closer co-ordina- 
tion between the gear industry and the 
instrument manufacturers. Many of the 
firms manufacturing inspection equipment 
have limited or, indeed, no facilities for the 
development of optical and electronic tech- 
niques so important in present-day require- 
ments. 

(iii) The manufacture of gear instrumenta- 
tion in the United Kingdom is carried out 
on a piecemeal basis. It is regarded as a 
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sideline by too many firms and in view of 


this there is no counterpart to well-estab- 
lished and well-known firms abroad. 

(iv) The basic work initiated at N.P.L. 
and N.E.L. on the production of accurate 
linear and radial diffraction gratings has 
provided a new approach to engineering 
measurement and machine control. It is to 
be hoped that machine tool firms and instru- 
ment manufacturers will take full advantage 
of this work. 

(v) There is a need for improvement in the 
accuracy of gear cutting machines in the 
small and medium size range. 

(vi) Production capacity for the grinding 
of spur and helical gears above 3ft in dia- 
meter is limited to machines of foreign 
manufacture. 

(vil) The 


manufacture of marine 


type gear cases still presents a problem. 

(viii) The setting up of a gear information 
centre is worthy of some consideration. One 
of its objects would be to collate the results 
of gear research in progress in all establish- 
ments. 

(ix) Further research is required to estab- 
lish design data suitable for general use and 
for the revision of the loading formule 
specified in B.S. 436. 

(x) The subject of gear noise has not been 
seriously considered in the United Kingdom, 
although considerable research has _ been 
carried out elsewhere, particularly in the 
U.S.A. The general problem of noise is 
receiving increasing attention in both the 
technical and daily press, and a technical 
appraisal of gear noise in particular is 
considered to be timely. 


The Parking Problem 


DISCUSSION AT THE INSTITUTION OF CIVIL ENGINEERS 


( Contributed ) 


ARKING formed the subject for dis- 

cussion by the Traffic Engineering Study 
Group of the Institution of Civil Engineers 
on March 29: it was the fifth, and final, 
informal meeting of the Group’s 1959-60 
Session. 


That parking is the main constituent of 


the congestion problem threatening the 
viability of our cities, in their present form, 
was accepted almost unsaid by the dozen 
or more speakers who gave of their experi- 
ence. There was unanimity also over the 
sub-division of the problem into three com- 
ponents, in order of priority : 


(a) Short-term, kerbside parking for 
shoppers and callers. 
(b) Kerbside halting for commercial 


vehicles delivering or collecting goods. 

(c) Long-term, off-street parking for others. 

With that as a basis the discussion became 
largely one of ways and means, with items 
(a) and (c) predominant, and—valuably 
without too much further unanimity. Indeed 
on many matters only the facts and figures 
that emerged went entirely undisputed ; 
they formed an interesting variety, given 
first-hand in the main, for the field was 
taken by the Group’s First Eleven at 
strength on this final occasion. 


PARKING SURVEYS 


It was put forward initially that the 
nature and extent of the parking problem 
can be determined by means of the Parking 
Survey that forms the primary instrument 
of the urban traffic engineer. Speakers were 
quick to point out, however, that an unsatis- 
factory existing parking situation can yield 
only an unsatisfactory, potentially mislead- 
ing survey ; and that happens to be the 
state of affairs throughout Britain’s towns 
and cities. With short-term parking space 
saturated the unsatisfied demand cannot be 
determined. The volume of long-term, off- 
street parking will always be price-sensitive. 
The whole demand is expanding, keeping 
directly in step with the increase in vehicle 
ownership. Taking a detached view, one of 
the speakers offered the thought that towns 
and cities would never have the highways to 
bring in the full number of cars with which 
they were threatened. 


SHORT-TERM PARKING 
With kerbside parking, for periods of up 
to perhaps two hours, agreed upon as vital 


for central urban areas, and there being 
further tacit agreement on the efficacy of 
both parking meters and the disc system for 
promoting the necessary rapid turn-over of 
parked vehicles, discussion centred round 
the rival merits of the two systems. Rival 
is not too strong a word ; indeed on this 
subject discussion came near to argument ; 
it is safe to predict that the inclusion of both 
systems in the new Road Traffic and Roads 
Improvement Bill will lead to many a local 
controversy. Be that as it may, the chief 
points concerning meters that emerged at 
the meeting were as follows : 

(a) The meter system controls street 
parking fully, but also limits it; in one 
typical area the reduction will be 43 per 
cent. 

(6) Under the meter system kerbside 
space can be reserved for vehicles delivering 
or collecting goods. 

(c) Meters involve capital outlay, but they 
yield a profit. An income of £22,000 per 
annum net can be earned from an installa- 
tion comprising 1900 meters. Supervision 
and maintenance are no great burden. 

(d) Provided due care is taken in selecting 
the type of meter, and in siting it very 
precisely, evasion of charges or penalties is 
rare. 

(e) Meters are already an_ established 
institution in Britain, readily accepted, 
though it is advisable to anticipate formal 
objections by revealing their proposed siting 
individually, in great detail, to the occupants 
of property affected. 

Concerning the disc system, which origin- 
ated with the Paris ** Blue Zone” in 1953, 
the meeting was told that fines constitute 
an effective substitute for charges in meeting 
the cost of supervision; in Paris alone 
there are about 1,000,000 infringements a 
year, yielding some £500,000 in fines. The 
practical advantages of the system are such 
that it has been adopted by twenty other 
Cities. 


LONG-TERM PARKING 


Multi-storey car parks, sited centrally, 
were accorded pride of place whenever the 
ways and means of meeting the daily long- 
term parking demand came under discussion. 
It was propounded that multi-storey con- 
struction is essential for reasons of land 
usage, and that central siting, in the closest 
possible proximity to the hives of commerce, 
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alone can achieve the aim ; the choice of 
cheaper sites can be false economy ; the 
saving, between a central site and an outlying 
one, could be as little as 2s. per week per 
car space. 

The provision of these “cloak rooms to 
our existence” in town and city, as one 
speaker labelled them, depends upon local 
enterprise, public and private ; the principle 
of their subsidisation has already been estab- 
lished by the legislation under which the 
profit from parking meters goes towards 
their cost. At the meeting that principle did 


not go unremarked, though—since traffic 
engineering was the subject rather than 
economics—-speakers who mentioned _ it 


quickly reverted to ways and means, seem- 
ing to acquiesce in the decision. 

The meeting was given a basic picture 
of the simplest, least luxurious park, com- 
prising not more than five storeys, ramped, 
accommodating a maximum of 600 cars 
and costing about £300 per car space. A 
charge of 3s. 6d. per nine-hour day was the 
aim of the municipality concerned. 

There was agreement on the 600-car 
maximum ; the rush-hour capacity of the 
adjoining streets would be the limiting 
factor. One speaker was worried to think 
of parks and garages planned for construc- 
tion within a short radius of his office aggre- 
gating 1500 car spaces—S miles of cars ! 

On the scale of demand, it was stated that 
in London the commuter rush includes 
45,000 private cars ; 4000 additional car 
spaces, incorporated in new buildings, are 
coming into use each year, but this is not 
keeping pace with the demand ; it used to 
be said that parking space should equal one 
office floor in twenty ; the figure is now 
one in ten, and still rising. One speaker 
reported that inquiries for permanent book- 
ings in a park not yet constructed already 
amounted to one-fifth of the spaces. 

Conflicting views were expressed on the 
extent to which a service station within the 
building would help the finances of a park ; 
patronage would be too slight, thought 
some ; on the other hand it was affirmed 
that there are plenty of would-be lessees of 
such stations. The incorporation of other 
forms of development in the structure, such 
as Office floors, was felt to be sound. But 
these measures are all a form of subsidisa- 
tion, it was pointed out, raising the question 
of whether, in this complicated society of 
ours, it really matters very much precisely 
whence the revenue derives, or seems to 
derive, for any particular one of the count- 
less subsidisations underpinning so large a 
proportion of the nation’s activities. The 
meeting, however, would not be tempted 
on to that wide field for debate. Since the 
problem is now firmly a local one, the most 
realistic summing up of the situation possibly 
came from the speaker who classed as 
short-sighted any local authority that rules 
out subsidisation as an aid towards solving 
the parking problem. There was no dissent 
from that. 


Die Grinding Tool 


AN air-driven hand tool for die-making 
purposes now made by B. U. Morris, Ltd., 
Briton Road, Coventry, has a vane motor 
driving the grinding spindle at 22,000 r.p.m., 
and it uses 12 cubic feet per minute of compressed 
air. The tool weighs only 2 lb and its casing, 
which is sheathed in plastic, is tapered to provide 
a comfortable, firm grip for the operator. A 
104in overall length with a lever switch at the 
top end of the tool. facilitates access to deep 
internal workpieces. Interchangeable collets of 
sin or fin or 3mm to 8mm can be fitted on the 
spindle. 
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Letters to the Editor 
(We do not hold ourselves responsible for the pinior of our 
FAIRLIE LOCOMOTIVES 
Sik,—In connection with your recent series 


of articles on the * Fairlie * double-ender, the 
accompanying photographs may be of interest. 

All three are copies of very old and faded 
official photographs and on that score are 
not suitable for reproduction. 


probably 





**Escaledor de Montes *’ 





Trans-Caucasian Railway locomotive 


One is the Western Australian engine shown in 
the article, another is ** Escaledor de Montes” 
and the third may have gone to the Trans- 
Caucasian Railway. rhe first two were 
plainly taken in the yard of the old Avon 
Street works of the Avonside Engine Com- 
pany, Bristol, but the third may have been 
taken after delivery. I obtained the originals 
from another Bristol engineering firm in the 
course of a general clearance, so possibly they 
may be the only photographs of these 
locomotives left J. R. M. THOMAS 
Yatton, Somerset, March 27, 1960. 


Sir,—In the first of his interesting articles 
on the Fairlie Locomotive, which appeared 
in your issue of February 26, Mr. R. A. S. 
Abbott describes on page 351 and illustrates 
in Fig. | on page 352 the 0-6—6—0 locomotives 
that were built in 1866 by Messrs. James 
Cross and Co., of St. Helens, for the Southern 


and Western Railway of Queensland, 
Australia. 
In his description Mr. Abbott draws 


attention to the “ very 
inconvenient posi- 
tion of the eccentrics 
outside the frames but 
behind the driving 
wheel bosses. That 
feature was an essen- 
part of James 
well-tank de- 
sign; and it suggests 
that the detail design 
of the engines was 
carried out by him, 
and only a_ general 
specification laid down 
by Charles Douglas 
Fox. If the right- 
hand half of Fig. 1 is 
examined, the longi- 


tial 
Cross’s 


the steam bogie will 
be seen to show that 
the bogie constituted 
a well-tank, the main 


frame-plates of the 
bogie being, in fact, 


the sides of the tank, 
the whole making a 
box girder of great 
rigidity. These well- 
tanks, integral with the 
bogie frames, were the 
tanks which Mr. Ab- 
bott describes as fixed 
between the frames un- 
der the boiler barrels. 
With such an arrange- 
ment the  valve-gear 
had necessarily to be 
placed outside the 
frames. Mr. Abbott 
states that the engines 
were failures. Was 
that because a single 
firebox was used, not 
a separate one for 
each set of tubes ? 

It was in the same year, 1866, as far as 
can be ascertained, that James Cross built 
the first four-wheeled well-tank industrial 
locomotives based on this form of construc- 
tion, which was used by Hawthorns of 
Leith, also in accordance with a patent to 
S. D. Davison. The engineering concern 
that Cross founded was to continue build- 
ing engines of the same basic design for 
more than fifty years ; and now, more than 
ninety years after its inception, the type is 
still represented by a few engines in active 
service. 


tudinal cross-section of 


It is true that the arrangement of the 
eccentrics between the driving wheels and 
the frame-plates appears cramped and incon- 
venient ; but in some twenty-five years of 
contact with those who have to maintain the 
engines | have heard no special complaint 
about it. The design as a whole has certain 
great advantages in a four-wheeled engine. 
There is the characteristic already mentioned 
of great strength and rigidity in the resulting 
box-girder construction. In addition the 
absence of eccentrics between the frames on 
the driving axle allows that axle to be placed 
below the firebox instead of in front of it. 
As a result the wheelbase of the four- 
wheeled engines is 6ft 6in, whereas the 
normal industrial four-wheeled saddle-tank 
engine has a wheelbase of only S5ft 6in. The 
relationship between overall length and 
wheelbase is much the better in the well-tank 
engine ; in particular, the overhang behind 
the driving axle, and the consequent throw- 
over of the rear end of the engine on curves, 
is very much less. The well-tank is therefore 
a much handier engine on sharply curved 
lines, especially in confined spaces in factories. 
The rather inaccessible eccentrics and the 
steam chest confined to the space between 
the cylinder barrel and the frame-plate, 
not above the cylinder as in the Fairlie 
engines, were not a heavy price to pay for 
the consequent advantages. 

The type was built at St. Helens by the 
successors to Cross’s business, E. Borrows 
and Sons, down to about 1910, and finally 
by Borrows’ successors, H. W. Johnson and 
Co., who built the last of the type in the 
St. Helens district in 1921. More were built, 
the last as late as 1929, by Kerr, Stuart, of 
Stoke-on-Trent, for I.C.1., Ltd., who had 
acquired engines of the type with chemical 
manufacturing concerns that had been 
situated in St. Helens. 

The ** Borrows ”’ type, as it is now generally 
known, which is based on one of the unusual 
features of James Cross’s Fairlie engines of 
1866, is thus not far short of completing a 
century of useful service ; and, although it 
may not survive to do so, it is good to know 
that there is a likelihood that one of the 
engines may be preserved, thanks largely to 
the generosity of Pilkington Brothers, Ltd., 
in whose works at St. Helens the last few 
examples are still in service. 

E. M. S. Woop 

Ormskirk, 

Lancashire, 
March 30, 1960. 


OF MACHINES 


Sir,—We have read Mr. C. H. Helmer’s 
article, *‘ Theory of Machines—a Subject 
Abandoned at Southampton,” with consider- 
able interest and are pleased that he has 
brought the spotlight to bear on a very 
important aspect of engineering education. 
We broadly agree with many of Mr. Helmer’s 
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remarks and with the scope of the courses 
currently taught at Southampton. However, 
the picture he paints of the teaching of 
* Theory of Machines ”’ in other universities 
and colleges in the country is, we feel, too 
bleak, based as it is on an analysis of several 
British text books and some examination 
papers. In our personal experience and on 
the analysis of (presumably) other examina- 
tion papers, we think it would be truer to 
say that the old style ** Theory of Machines ” 
course has already been supplanted by a 
more modern and realistic treatment in many 
British universities, although for want of 
another term, a title like ‘‘ Theory of 
Machines ” has been retained. 

The main question, then, is what to call 
the subject we now teach, for we believe that 
it would still be convenient to have an all- 
embracing title. ‘* Theory of Machines ”’ is 
not now an adequate description and it is 
interesting to explore other possibilities. In 
doing so we must bear in mind that there is a 
strong argument these days for a more 
mature attack on mechanisms, their kine- 
matics and synthesis (e.g. see K. H. Hunt’s 
Mechanisms and Motion, English University 
Press, 1959) as well as on mechanical vibra- 
tion, automatic control and gyro-dynamics. 
We might suggest, therefore, “‘ Mechanisms 
and Engineering Dynamics” as a possible 
generic term, or we might simply revert to the 
wide compass of ‘* Applied Mechanics ” 
with appropriate subdivisions. The factors 
which have caused this change in emphasis 
are well known and have been widely dis- 
cussed. The first was the increasing practical 
importance of mechanical vibration pheno- 
mena in the 20’s and 30’s and the second 
was the staggering progress in servo- 
mechanisms and automatic control generally 
during the last war and in the years following. 
It is unfortunate that many engineers took 
so long to recognise the importance of control 
theory as a unifying influence in the whole 
subject of engineering dynamics. 

Mr. Helmer is right in saying, in effect, 
that much of what we teach can and should 
be presented against the background of 
control theory. Perhaps the chief advocate 
of this viewpoint in Britain has been 
Professor R. H. Macmillan, whose own text 
book, /ntroduction to the Theory of Control in 
Mechanical Engineering, brought a breath of 
fresh air into the British scene. It was as 
long ago as 1948 that, in a letter to your 
contemporary, Engineering (Vol. 166 (1948), 
page 472), he first pointed out the potential 
educational value of automatic control in 
mechanical engineering. It was most en- 
lightening to hear him reiterating these views 
at the Conference on “* Teaching the Funda- 
mentals of Automatic Control,” sponsored by 
the Institution of Mechanical Engineers and 
the University of Cambridge Department of 
Engineering, in April, 1959, as well as giving 
a résumé of what had been achieved in the 
intervening years, together with his thoughts 
for the future. 

We should like to comment on one point 
of detail in Mr. Helmer’s article. We tend 
to favour the idea of bringing in “ balancing ” 
as an offshoot in the mainstream of mechani- 
cal vibrations rather than as an independent 
topic before embarking on vibration theory. 
This follows the pattern of most modern 
American text books and emphasises the fact 


that out-of-balance is but one of many types 
of excitation in dynamical systems. It is 
more logical in the sense that “* cause and 
effect *’ are not separated and, furthermore, 
an understanding of the underlying vibration 
theory, at least up to the single degree of 
freedom system, is essential for a thorough 
understanding of balancing machines and the 
associated instrumentation. 

To sum up, we believe that most teachers 
of the subjects under consideration are 
conscious of the changes needed and are 
implementing them, albeit slowly in some 
cases. Whether it is now worth while to 
treat mechanisms, gyro-dynamics, mechanical 
vibrations and automatic control as separate 
subjects or to retain a generic term to cover 
all four, seems to be the main point of debate. 
Mr. Helmer has done a service in reopening 
the debate and in directing attention to what 
should be taught regardless of what it may be 
called. 

G. D. MATTHEW, B.Sc. (Eng.), A.M.I.C.E. 

A. CouLL, B:Se:: (Eng.), D.C.Ae. 
Lecturers in Engineering 
Marischal College, University of Aberdeen, 
Aberdeen, 
March 30, 1960. 


Sir,—I feel that in his article, *‘ Theory of 
Machines—a subject abandoned at South- 
ampton,”’ Mr. C. H. Helmer has rejected too 
completely the need for the text book in its 
present form. 

| would agree that for the honours degree 
course, which must provide an academic 
discipline, a new text book is needed on the 
lines suggested by your correspondent. 
However, there are still many courses leading 
to a Higher National Certificate, and these 
require that the basic geometry of the 
theory of machines should be assimilated by 
the student in as short a time as possible. 
The present text book is certainly illogical 
in its approach, and the example of the 
reciprocating engine may be still the steam 
locomotive, but to the average H.N.C. 
student that is immaterial. He just does not 
have the time available to read a book in 
logical sequence ; instead, he relies on his 
lecturer to set out his course of study for 
him and refers to the text book at the appro- 
priate paragraph whenever he needs a 
packaged theory to complete his homework 
questions. If this theory refers to a steam 
engine and not to the two-stroke high-speed 
diesel engine studied in the classroom, then 
at least he will realise how fundamental the 
theory is. 

By all means let an up-to-date book be 
written for the use of the modern student, 
but please let due consideration be given to 
the appallingly short time which an evening 
student has in which to absorb a large 
amount of basic engineering theory. 

A. A. DENTON 

Newcastle upon Tyne, 

March 31, 1960. 


EARTHWORK QUANTITIES FOR 
HIGHWAYS 

Sir,—Your editorial column described in 
some detail, quite recently (THE ENGINEER, 
February 5 last), how the technique of aerial 
survey and of computation by digital com- 
puter could be combined very successfully 
to calculate earthwork quantities, &c., for 
a highway scheme. This article should be of 
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interest to all progressive engineers who are 
seeking, in the interests of both economy 
and efficiency, to remove the time absorbing 
mathematical drudgery from their work, 
and more especially to consulting engineers 
and public authorities who are increasingly 
employing specialist survey firms to that 
end. 

One point which might well be brought 
out, however, is that the application of 
digital computers is not confined solely to 
aerial surveys. Programmes exist for apply- 
ing results of ground surveys in a similar 
way and I understand that such a facility 
is already offered by Engineering Surveys, 
Ltd., of Ewell in conjunction with a well- 
known computer firm, but no doubt survey 
firms in general will soon turn to the com- 
puter and, indeed, it is to be hoped the 
engineering profession in general. 

D. H. Grover, M.1.C.E. 

Eltham, London, S.E.9, 


March 19, 1960. 
LONG WELDED RAILS 
Sir,—In the letter signed by Mr. D. L. 


Bartlett (THe ENGineer, April 1, 1960, 
page 566) further details are desired about the 
early German work on the fatigue testing 
and flash-butt welding of flat-bottomed 
rails. 

I first saw the electric butt welding of 
flat-bottomed rails near Milwaukee, in the 
U.S.A., in 1926. That was done in the track 
and required preheating by oil. In 1933 I 
saw the first flash-butt welding of British 
rails, carried out for the L.N.E.R., in the 
Berlin works of the A.E.G. on their newly- 
introduced all-electric flash-butt rail-welding 
machine. 

So favourably impressed was I with the 
way in which the A.E.G. made these first 
welds with unexcelled metallographical con- 
trol, and by seeing the commercial use of this 
new rail-welding machine in an industrial 
concern, which concentrated on flash-butt 
welding of rails under contract for the 
Reichsbahn, that on my return to England I 
very fully tested the pieces of British rails 
which I had watched welding in Berlin. I 
then wrote an illustrated article recommend- 
ing flash-butt welding of rails in this country. 
(See “* Welding of Rails,” by T. H. Turner 
and J. C. L. Train, London and North Eastern 
Railway Magazine, February, 1934, pages 
83-5). I also wrote to the Chief Engineer 
of the L.P.T.B., advocating his use of the 
process, and he arranged a meeting in his 
headquarters office for me and two senior 
members of his staff and two representatives 
of the makers of the rail-welding machine. 
As I was completely neutral, neither selling 
nor buying, I was able to impress Mr. 
Cooper with the surprising perfection of this, 
then novel, system of welding rails. Conse- 
quently he arranged for two members of his 
staff to visit Germany to go into the necessary 
details, and soon thereafter placed orders for 
the first two flash-butt welding machines ever 
to be used for welding rails in England. 
Their use made a notable contribution in 
reducing the noise nuisance in the London 
Underground Railways. 

Further reference to the advisability of 
flash-butt welding rails may be found in my 
paper to the Permanent Way Institution in 
1939, entitled “‘ Permanent Way Metallurgy.” 
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The exact reference is not to hand as | 
presented my complete set of the journals of 
the Permanent Way Institution to the 
British Railways Research Department, as 
well as my complete set of Institution of Civil 
Engineers’ papers on rails; they will, 
therefore, be available to Mr. Bartlett in his 
new position. 

Copies of my article on ** Railway Rails,” 
to which he refers were sent by me to five 
senior officers in Marylebone and to five men 
with long experience of research on rails in 
the Derby laboratories. None of them have 
questioned the accuracy of my article dated 
March 4, 1960. 

It is surprising that Mr. Bartlett has no 
knowledge of German fatigue tests on rails. 
In 1936 Reichsbahnoberrat Dr. Reinhold 
Kiihnel, kindly took me round the Reichs- 
bahn’s Mechanische Versuchsanstalt, which 
had been founded twenty years earlier. At 
the time of my visit the mechanical testing 
laboratory was in charge of Dr. Ing. Pusch 
and I was shown a full-sized standard German 
flat-bottomed rail undergoing a fatigue test 
by rapidly repeated bending in a pulsator: 
machine. Such work was published in 
Der Bahn-Ingenieur, Organ fiir die Vort- 
schritte des Eisenbahnwesen, and the Zeit- 
schrift fiir Metallkunde. It might also help to 
look at the Merkblatt fur die Unterscheidung 
der Schienenbriiche of those days. 

There are now many hundreds of miles of 
long-welded rails in the main 
Continental railways. Their faith is shown in 
their works. Their advance in this matter is a 
frequent source of favourable comment by 
fare-paying passengers returning from train 
journeys on the Continent, who ask why we 
cannot have the same quiet running over main 
lines in this country. The railway systems 
on the Continent have had in use for a long 
time many flash-butt welding machines and 
they have thousands of miles of 
long-welded rails. 

It is to be hoped that Mr. Bartlett will try 
to speed the use of long-welded lengths of 
rails on British Railways ; they appear to 
be essential for any fully modernised railway 
system. 


installed 


Pr. Henry TURNER, 
Fellow, Permanent Way Institution 


Derby, 
April 2, 1960. 


Book Reviews 

Process Integration and Instrumentation. 

Electrical Development Association, 2, 

Savoy Hill, London, W.C.2. Price 8s. 6d. 

(or 9s. post free) 
THis somewhat formidable ttle is clarified 
in the opening paragraphs of the book, 
where it is explained that the term ** process 
integration "’ was chosen in preference to 
** automatic control’ in order to emphasise 
that a study of a process broken down into 
simple stages should precede decisions to 
apply automatic control methods to the 
whole or any parts of it. The book is No. 8 
in the “ Electricity and Productivity ” series 
and provides an illustrated review of appli- 
ances and systems for electric and electronic 
controls of many kinds in manufacturing 


lines of 


industry. Its purpose is to introduce the 
subject to prospective users rather than to 
enter into detailed explanations, but it 
provides sufficient information and diagrams 
to interest the technician who is alert to 
possibilities outside his day-to-day work, 
while remaining within the grasp of the 
executive who likes to know what his experts 
are talking about. 

After a brief survey of modern manu- 
facturing, short chapters deal with the funda- 
mentals of automatic control and methods 
of sensing, leading to a general consideration 
of instruments. The next chapter completes 
the introductory portion of the book by 
describing the electronic and electrical links 

valves, photocells, magnetic amplifiers, 
relays, tuming devices, servomotors, and so 
on—which form the final link in the chain 
of control. A long chapter is then devoted 
to industrial applications, of which some 
sixty are described, mainly in a paragraph 
or two and ranging from batching counters 
to a sectional drive for paper making 
machinery. Other subjects covered in out- 
line include machine tool control, movement 
of materials, quality control, and progress 
towards automation. Like its companions 
in the ** Electricity and Productivity ”’ series, 
the book provides a useful picture of what 
is going On in its particular field and contri- 
butes to the spread of information which is 
essential if industry is to make the best of 
available methods. 


Chemistry for Engineers. An Introductory 
Course. By E. CARTMEL, B.Sc.  Butter- 
worths Publications, Ltd., 8&8, Kingsway. 
London, W.C.2. Price 25s. 

THIS book gives an account of contemporary 

chemical theory, in simple language, illus- 

trated with examples of practical engineer- 
ing and is intended mainly for engineering 
students. There are two main themes, the 
chemistry of power production and the 
chemistry of materials, and a discussion of 
atomic structure leads to an account of 
nuclear reactions and nuclear power plants. 
A chapter on atoms and molecules touches 
upon ionic and covalent bonds, and is 
followed by sections on conventional fuels 
dealing with the preparation and properties 
of high octane petrol, diesel, solid, gaseous 
and rocket fuels. The chemistry of metals 

and of metallic corrosion are discussed in a 

number of chapters, followed by others on 

water treatment and lubrication, while a 

chapter on plastics describes some of the 

new materials available. 


Schnellaufende Drehstromasynchronmotoren. 
By H. Moser. Verlag Technische Rund- 
schau, Hallwag, Berne, Nordring, 4. Price 
Sw.Fr. 4-80. 

Issue No. 14 of the series of special reprints 

from the publication Technische Rundschau 

deals with the design and operation of a 

high-speed asychronous motor for speeds 

of up to 75,000 r.p.m. The machine was 
equipped with plain bearings, but further 
work with a second machine mounted on 
roller bearings is to be carried out. It is 
shown that windage and bearing friction 
imposes a limit on the speed. The results of 
no-load and short circuit tests are given, as 
well as measurements of slip and iron losses. 

The paper will be found to be of interest to 

engineers in view of the general tendency to 

increase the speed of rotating machinery. 
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British Standards Institution 


ili British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.\ 


ENCLOSED DISTRIBUTION FUSEBOARDS 
FOR LOW AND MEDIUM VOLTAGES 


No. 214:1959. Price 5s. The scope of this 
revised publication has been confined to enclosed 
distribution fuseboards intended for use in electricity 
distribution systems in which the maximum current 
in each outgoing circuit does not exceed 200A and 
the declared voltage to earth does not exceed 250V. 
Experience has shown that the 1939 edition—which 
dealt with distribution boards generally —has been 
used mainly in relation to fuseboards. 

The standard deals with service conditions, ratings 
and types of fuseboards, marking, performance and 
construction. Tests are included to prove compliance 
with the standard; and a special appendix lists 
certain requirements which may be considered 
necessary in some circumstances and are therefore 
the subject of agreement between manufacturer and 
purchaser. The specification may be used, by agree- 
ment, to cover distribution fuseboards for use on a 
voltage above 440V a.c. but not above 650V a.c 
(375V to earth) provided the fuses are certified and 
the voltage and the fuseboards are intended for use 
in a system in which the neutral point is earthed. 


DIMENSIONS OF MAIN FRICTION 
CLUTCHES, MAIN POWER-TAKE-OFI 
ASSEMBLIFS AND ASSOCIATED 
ATTACHMENTS 


No. 3092 : 1959. Price 12s. 6d. This new publi- 
cation has been prepared to facilitate the production 
and interchange of main friction clutches, main 
power-take-off assemblies and associated attach- 
ments for internal combustion engines (other than 
aircraft engines). The need for interchangeability 
has necessitated the consideration of current American 
practice and in certain instances American standard 
dimensions have been adopted. The Standard 
specifies envelope, attachment and certain other 
dimensions of fly-wheel mounted main drive com- 
ponents for internal combustion engines. The 
forty-six-page illustrated publication refers to several 
types of main clutches and power-take-off assemblies, 
fly-wheel spigoted couplings, and engine fly-wheel 
and clutch housings. It also refers to splines for 
clutch hubs, and to spigot bearings, dowels and 
tolerances ; and it includes an identification code 
recommended for use in documentation. 
METHODS OF TESTING PLASTICS : PART 3 : 
MECHANICAL PROPERTIES 


No. 2782. Price 5s. Issued as PD 3415, this new 
twenty-three-page publication contains additional 
data to bring “ Methods of Testing Plastics” (B.S. 
2782) fully up to date. The illustrated publication 
specifies requirements for test specimens, procedure 
and the calculation of results in relation to tensile 
tests for polythene, rigid p.v.c. and toughened 
polystyrene. It contains also requirements for a 
test of stiffness in bend at low temperatures. 


Books Received 


Handbuch der Kailtetechnik. Edited by Rudolf 
Plank. Springer-Verlag, Berlin-Wilmersdorf, Heidel- 
berger Platz 3, Western Germany. Price DM.84. 

Physics of the Atom. By M. Russell Wehr and 
James A. Richards, Jr. Addison-Wesley Publishing 
Company, Inc., 10-15, Chitty Street, London, W.1. 
Price 49s. 

Millimicrosecond Pulse Techniques. Second Edition 
Revised. By I. A. D. Lewis and F. H. Wells. Per- 
gamon Press, Ltd., 4-5, Fitzroy Square, London, 
W.1. Price SOs. 

Britain: An Official Handbook. 1960 Edition. 
Prepared by the Central Office of Information, 
H.M. Stationery Office, York House, Kingsway, 
London, W.C.2. Price 25s. 

Progress in Semiconductors. Volume 4. Edited 
by A. F. Gibson, F. A. Kréger, R. E. Burgess. Hey- 
wood and Co., Ltd., Carlton House, Great Queen 
Street, London, W.C.2. Price 63s. 

Heat Bibliography, 1957. Fourth Edition. Editor, 
D. E. Sexton ; and F. E. Constantine and J. Dale. 
Mechanical Engineering Research Laboratory (Heat 
Division), East Kilbride, Glasgow. Price 25s. 

Directory of Railway Officials and Year Book, 
1959-60. Edited under the direction of the Editor 
of The Railway Gazette. Tothill Press, Ltd., 33, 
Tothill Street, Westminster, London, S.W.1. Price 
60s. 
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Proposal for a Road and Rail 
Crossing of the Channel 


Much attention has been given in recent months to proposals for a cross-channel 


tunnel, 


Within the past week, there have been two important developments, namel) 


the submission of schemes for a tunnel and a bridge respectively to the channel 


tunnel study group by groups of internationally-known contractors. 
briefly, but the bridge scheme is described 


tunnel scheme is mentioned only 


Here the 


more fully. 


AST week, two priced proposals for 

the construction of a channel crossing 
were submitted to the channel tunnel study 
group. One of these proposals gave details 
of a tunnel, and the second was for a bridge. 
As we go to press only an outline of the 
tunnel proposal is available, which is given 
first, followed by a more detailed explana- 
tion of the bridge proposal. 

Four contracting firms are grouped in the 
proposal for the tunnel, which, it is stated, 
will take three-and-a-half years to construct. 
Richard Costain, Ltd., represents British 
interests, Hyperion Constructors and Kaiser 
Engineers and Constructors Inc. represent 
U.S. interests, and Entreprises Campenon 
Bernard represents French interests in this 
group. The proposal is for a submerged 
tunnel similar to one which is now being 
successfully constructed in the open waters 
of the Pacific in depths of 200ft, it is stated, 


Engineering), Ltd., and the Merritt-Chapman 
and Scott Corporation of America. The 
bridge solution to the problem of a channel 
crossing offers many advantages : 

**(1) From the aspect of amenity a bridge 
has every advantage over a tunnel. An 
underground journey of 25 miles is not a 
subject for pleasant anticipation. 

(2) The bridge solution obviously provides 
the greatest safety to its users. The hazards 
of fire or ventilation failure are inherent in 
all long tunnels and become of major sig- 
nificance in a tunnel 25 miles long, sloping 
downwards at both ends. 

(3) Road and rail and cycle traffic of all 
kinds can be accommodated on a bridge 
structure without any interruption or check 
to the flow of traffic. 

(4) Either steam, diesel or electric propul- 
sion can be used for the railway traffic. 

(5) The largest vehicles which can be 














SADA AARIRARISAAA RSE SBRE ITN 
y | / 


Lv 


242 
175'-0 


H.W.L. 


- 
«< 

















BT LENO ERITREA \ 


740'- 0" 





Typical length of proposal for cross-channel bridge 


and three alternatives have been submitted ; 
namely (a) for a 41ft diameter tunnel costing 
203 million dollars (£72,000,000) ; (4) 44ft 
diameter tunnel costing 215 million dollars 
(£77,000,000) ; (c) S3ft diameter tunnel 
costing 269 million dollars (£96,000,000). 

Under proposals (a) and (6) motor trans- 
port would be handled by specially designed 
rail cars in conjunction with normal railway 
traffic. Under proposal (c) the tunnel would 
carry two lanes of rail traffic on each of two 
levels, and motor transport would be handled 
independently of the normal passenger and 
freight traffic on specially air-conditioned 
trains operating on the upper level. 


PROJECT FOR A CROSS-CHANNEL BRIDGI 

The gist of this article consists of the 
substance of a statement sent to us by 
Dorman Long (Bridge and Engineering), 
Ltd., about the channel bridge proposal. 
Thus the views expressed about the advant- 


ages of the bridge are strictly those of 


Messrs. Dorman Long. The statement is 
as follows : 

‘*A project and priced estimate for a 
channel bridge, prepared under the direction 
of the Compagnie Francaise d’Entreprises, 
has been submitted to the channel tunnel 
study group on behalf of that company, in 


association with Dorman Long (Bridge and 


accommodated on the roads of either country 
may pass freely on the bridge. 

(6) No interruption or 
goods or passenger traflic is involved beyond 
that enforced by police or customs. 

(7) Terminal installations can be reduced 


merely to toll collection and customs 
facilities. 

(8) The work involved in bridge con- 
struction can be widely divided among 


many firms and interests, whereas that of a 
bored tunnel is concentrated at the tunnel 
faces. 

(9) The first cost of a bridge cannot be 
simply compared with that for a tunnel. 
The true comparison lies between the unit 
cost per ton, per passenger car or vehicle 
crossing the channel, with proper allowance 
for future developments with either solution, 


after taking due account of the cost of 


maintenance. 

(10) Since the financing of the project is 
inevitably subject to the guarantees of the 
British and French Governments, it would 
seem that its benefits should be as widely 
distributed as possible and not confined to 
the users of rail traffic only to the detriment 
of commercial and private road users. 

(11) Only an open uninterrupted highway 
can permit the full development of tourist 
and commercial traffic between England and 
Continental Europe through France.” 
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CHARACTERISTICS OF THI 


BRIDGE PROPOSAI 

‘The proposed line of the bridge crosses 
the Straits at the narrowest point, a distance 
of 21 miles from the South Foreland near 
Dover to a point just south-west of San- 
gatte near Calais. Rail connections with 
existing routes can be made within 5 miles 
of the bridge terminal on the French side 
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Typical cross section of cross-channel bridge 
proposal 


and just over 2 miles on the English side. 
Considerable investigations of the founda- 
tion conditions on the sea-bed have already 
been carried out. If subsequent investiga-- 
tions of the route proposed show any diver- 
sion to be advisable, this can readily be 
accommodated. The level of the land at 
both ends of the bridge greatly facilitates 
the bridge approaches. The bridge ter- 
minals in both England and France will lie 
in Open country. Design has been based on 
standardised mass-production methods and 
use of the heaviest equipment. 

‘The bridge is designed to provide: a 
central five-lane highway 49ft wide ; two 
rail-road tracks, one on each side of the 
highway directly over the bridge girders ; 
an overhanging *‘ sidewalk’ 13ft wide on 
each side for cycle and motor-cycle traffic. 
The design is in accordance with British 
and French national loading standards and 
specifications. 

‘*On economic grounds for the conditions 
prevailing, a span of 740ft between pier 
centres has been adopted throughout the 
crossing with the exception of two pairs of 
wider navigation openings, situated on the 
sea routes on either side of the Varne Bank 
A minimum headroom of 170ft at high water 
is available under the ordinary spans and 
230ft in the navigation openings. The 
normal spans are of alternate cantilever and 
suspended span construction. The piers are 
situated in the following depths of water : 
eighteen piers in depths between Oft and 65ft ; 
thirty-five piers in depths between 65ft and 
100ft ; forty-five piers in depths between 
100ft and 130ft ; forty-four piers in depths 
between 130ft and 16S5ft. Their construc- 
tion would involve no difficulties greater 
than those which have already been success- 
fully overcome. 

Construction of Piers.—-**The successive 
construction of a very great number of piers 
of the same design and in increasing depths 
of water will permit the development and 
adjustment of the fabrication and placing 
technique as the work proceeds towards 
the deeper water. 

“The piers are 


of uniform section, 
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approximately elliptical in form. They 
consist’ of heavy precast rings of reinforced 
concrete superimposed on one another, 
with socket joints. The lowest ring which 
forms the foundation on the channel bed is 
filled with a grouted rockfill mass after setting 
in place. The remaining rings are filled 
with sand or other granular material. The 
whole pier will be anchored to its base by 
cables set in conduits formed in the walls 
of each ring and grouted in place. The 
upper ring will be covered with a concrete 
slab some S0ft above sea level upon which 
the legs of the superstructure are 
supported. 

Superstructure.—** The steel superstructure 
comprises cantilever truss spans, 1180ft long 
overhanging the standard 740ft openings. 
Their ends are connected by 295ft suspended 
spans. The depth of the cantilever spans is 
sharply accentuated over each pier to form 
a support. The spans rest upon alternate 
fixed and expansion bearings on the pier 
Caps. 

‘** The members of the truss spans of the 
superstructure are of circular tubular con- 
struction built up from steel plates by welding 
The magnitude of the project and the large 
amount of repetition involved makes such a 
form of construction economic. The tubular 
form has outstanding advantages in efficient 
use of material and reduction of wind resist- 
ance, and greatly simplifies maintenance. 
The dimensions of the tubes permit ample 
space for access and maintenance, and for 
the accommodation of services, if required. 
The outside diameter proposed for the chord 


steel 


tubes is I1ft 9in and for the web members 
6ft 6in. 

“The design of the bridge deck is based 
upon the orthotropic slab principle. The 
forms of the deck members are proportioned 


in such a manner as to induce deflection of 


the wind currents so as to protect vehicles 
using the bridge. Wind-tunnel experiments 
with this object in view are proceeding. 

Mass Production of Units.—* Prefabrica- 
tion of the pier ring segments and assembly 
of the superstructure units would be at yards 
established on both sides of the channel. 
This work would be carried out under the 
best conditions for mass-production. The 
pier ring segments would be floated out 
from the yard basin to their permanent sites 
with the aid of buoyancy tanks or * camels.” 
At these sites they would be placed in 
position by * De Long’ pontoon platforms 
fitted with their own generating plant and 
hoisting, compressed air and maintenance 
equipment. These platforms consist of 
large pontoons by which they can be floated 
from one site to another, with retractable 
legs or spuds which can be forced down to 
the sea-bed, thus raising the platforms 
from the water above the influence of wave 
action. 

“Complete spans of the bridge super- 
structure would be assembled in the yards, 
rolled out on slipways, and transported on 
pontoons to the bridge site, where they 
would be deposited by the falling tide 
upon the completed piers. The total weight 
of structural steelwork is approximately 
800.000 tons.” 


Hydraulic Ram as a Suction Pump 


By N. G. CALVERT, B.Eng., Ph.D., A.M.I.Mech.E.* 


YTELWEIN (1803) in his classic work on 

the Hydraulic Ram! proposed a moditica- 
tion (Fig. 1) in order that the ram could be 
used as a suction instead of a forcing device. 
In this proposal water was meant to flow 
from an upper level A to an intermediate 
level B. An impulse valve E was fitted at the 


Fig. 1 


entrance to a long drive pipe. When suffi- 
cient velocity was attained in this drive pipe, 
the hydro-dynamic drag on the impulse valve 
was to cause this valve to close. The inertia 
of the column was then meant to bring about 
a reduction in pressure at the point D which 
was to be sufficient to open the suction valve 
and set up a flow from the lower level C to 
the intermediate level B. The author has no 
evidence that Eytelwein, or anyone else, has 
hitherto attempted to construct such a device 
although the same effect has been achieved 
in a different way, in the “clean water” 
type of ram. 

Recently the author constructed a suction 
ram of the kind suggested by Eytelwein. The 
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first attempt was based on }in diameter pipe 
and both suction and supply heads were about 
2ft. After some adjustments this ram was 
made to work but it was unstable in operation 
and its capacity and efficiency were very low. 
the latter figure being less than 1-5 per cent. 
It was observed that the device always stalled 
with the impulse valve closed. This observa- 
tion led ultimately to the construction shown 
in Fig. 2. The essential modification to 
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Eytelwein’s suggestion is the addition of a 
pipe AE between the pipe entrance and the 
impulse valve. The function of this pipe is to 
provide the negative surge necessary to re- 
open the impulse valve and so bring about 
stable working. A second modification found 
to be desirable was to shorten the suction 
pipe by lowering the valve box from the inter- 
mediate level B to the lower level C. In this 
form the device becomes a workable machine. 

An experimental model based on a drive 
pipe (D—B) l4in diameter by 20ft long has 
been tested on supply heads varying from 
2ft to 16ft with suction heads varying from 
Ift to 14ft. 

A typical set of experimental results are 
shown in Fig. 3. These are characteristic 
curves for a constant supply head of 4ft with 
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suction head plotted as the independent 
variable. 






The maximum suction capacity which 
has been observed in other experiments is 
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76 lb min with an efficiency of 0-35(//= 10ft, 
h--2ft) and the maximum efficiency which 
has been observed is 0-7 with a delivery of 
10 Ib, min (#7-= 2+ 5ft, A= 1Sft). 

For stable working the length of the pipe 
DB is of some significance and it has an 
optimum value. This is controlled mainly by 
the beat frequency of the part of the plant AE 
considered as a hydraulic ram working under a 
head H. This in turn is controlled by the 
length of the pipe and the closing velocity of 
the valves (Calvert (1957)? and (1958)*). 
The adjustments are not critical and stable 
working continues over a wide range of suc- 
tion and supply conditions. The device is 
self priming and can handle a mixture of air 
and water. 

Possible applications might include the 
drainage of low lying land into an embanked 
river, the emptying of canal locks, turbine 
pits or riverside excavations during con- 
struction and repair and the use of a low head 
water supply for cellar drainage. 


REFERENCES 
Eytelwein, J. A., 1805, “ Bermerkungen uber die Wirkung 
ind Vortheilhafte Anwendung des Stosshebers *’ (Berlin) 
Calvert, N. G., “The Hydraulic Ram,’’ THE ENGINEER, 
April 9, 1957, page 597 
* Calvert, N. G., “* The Drive Pipe of a Hydraulic Ram,’’ THE 
ENGINEER, December 26, 1958, page 1001. 


Air Conditioning of T.S.S ‘**‘ Chusan”’ 


As part of the scheme to equip all P. & O. 
liners with full air conditioning, the T. S. S. 
**Chusan”’ has been at the Belfast shipyard of 
Harland and Wolff, Ltd. While there the 
accommodation has been improved and addi- 
tional facilities provided, and a full air condition- 
ing system installed throughout all passenger and 
crew accommodation and public rooms. A total 
of thirty-four separate air-conditioning units 
were supplied by the Carrier Engineering Com- 
pany, Ltd., and designed to fit into the spaces 
originally occupied by ventilating fans and 
motors so that there was practically no loss of 
passenger space. Twenty-six units serve the 
passenger accommodation and eight the crew 
spaces : they are generally connected to existing 
fans and contain mixing dampers, high-efficiency 
filters and a brine coil. The latter is supplied 
either with chilled brine for cooling and 
dehumidification, or hot brine, by means of a 
calorifier, for heating. Control of both cooling 
and heating is fully automatic so that operation 
of the respective plants is economic. For 
refrigeration purposes there are two turbine- 
driven Carrier centrifugal compressors, each of 
385 tons capacity. The system supplies about 
250,000 cubic feet of air per minute into the air- 
conditioned accommodation, and at peak outside 
summer conditions will remove 50 tons of mois- 
ture per day from supply air. Emergency fresh 
air inlets allow the fans to revert to ordinary air 
supply in the event of a refrigeration shut-down. 
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ANNUAL SPRING MEETING 


No. II 
HE second paper presented on Wednes- 
day morning was : 


ANCHORS 
RN. 


DEVEI a OF 
By H. L. Dove and G. S. Ferris, B.Sc., 


SYNOPSIS 

An earlier paper by Dove dealt with investigations 
on model anchors. The present paper deals with the 
results of full-scale trials on ship bower anchors, and 
permanent mooring anchors produced as a result 
of the above model tests. The final design of bower 
anchor is now being fitted to surface warships and 
provides two-and-a-half to three times the holding 
pull of an Admiralty Standard Stockless (A.S.S.) 
type and similar commercial anchors of the same 
weight in all types of sea bed. 

The final design of permanent mooring anchor 
provides approximately seven times the holding pull 
of the pick type mooring anchor of the same weight 
in general use to-day. The effect of scope is shown 
to be an important aspect of anchoring. A method 
of estimating wind and tide forces on a ship at 
anchor is discussed and related data to assist in the 
calculations are provided. A proposed method of 
selecting anchor weight for a new design based on 
equality of holding pull in all types of sea bed with 
wind and tide drag forces is discussed. 


DISCUSSION 


Mr. J. H. B. Chapman, R.C.N.C.: The 
information contained in Mr. Dove’s earlier 
paper, describing investigations on model 
anchors, showed that there was a field for 
improvement of anchor design. It was not 
clear, however, how far the behaviour would 
be reproduced in service or what scaling 
laws would apply. The present paper serves 
to bridge that gap. 

A comparison of an A.C.14 bower anchor 
with an A.C.10 shows the essential contribu- 
tion made by model experiments, while 
indicating the changes which have been 
necessary to meet service conditions. 

There have been times during the develop- 
ment of the bower anchors when the modifica- 
tions proposed to meet service requirements 
have been almost the despair of the model 
experimenter, who has had to see some of 
the promising features of his designs elimi- 
nated. It is a tribute to the ingenuity of the 
authors of this paper that they have been 
able to produce an effective compromise 
which meets the practical requirements 
without serious detriment to the efficiency 
of the final anchor. 

The important thing in this investigation 
has been to produce anchors which will 
behave satisfactorily and consistently in 
various types of sea bed and this has sub- 
stantially been achieved. in this connection, 
the anchor tank at Haslar has been of the 
utmost value in enabling us to observe 
precisely how anchors behave. 

Section 5 of the paper aims at establishing a 
more rational basis for deciding the appro- 
priate size of anchor of any particular type. 
With modern trends in the design of warships, 
which may materially alter the form of the 
main hull above water and of the super- 
structure, present empirical methods which 
are based on displacement may not be 
adequate. 

Mr. R. N. Newton, R.C.N.C. : I think we 
would all agree that these investigations have 
resolved several contentious aspects of the 
design of anchors and their use. First, there 
should be no doubts left about the instability 
of present-day anchors and equally no doubt 
as to the real reason why paying out more 
cable sometimes prevents dragging. Whereas 
it has been thought that the extra cable 


4 Continued from page, 569 April 1 ) 


produced the whole of the extra pull by more 
friction at the sea bed, it is now known that 
this provides only a small extra force and 
the major part of the extra pull is due to the 
lessening of the angle of the shank of the 
anchor to the horizontal. 

Secondly, it is clear that the efficiency of an 
anchor in terms of holding power depends 
to a large extent on the properties of the 
sea bed. An anchor weight adequate for a 
sand or shingle bed may not be sufficient in 
soft mud and not nearly heavy enough on a 
hard bed with a thin layer of silt. Considera- 
tion of this aspect is obviously important in 
the case of ships which use known anchorages 


regularly. 
Concerning the lightness and size of 
anchors, the new type mooring anchor 1s 


one-seventh the weight of the old pick type 
and eases enormously the handling and 
laying of the anchor on the mooring. 

In Section 2 of the paper reference is made 
to the drop test for the soundness of the 
casting, and I suggest that this test be 


modified to make it more representative of 


the actual conditions which apply. 1 make 
this suggestion because if the head of the 
anchor can be made lighter, the material 
can be better distributed to give more 
holding power. 

A suggested method for determining anchor 
weight is given and I believe this is the first 
time that a logical process based on hydro- 
dynamic principles has been put forward. 
The method given for assessing wind force 
is, so far as is known, unique and, from 
consideration of Fig. 20 in the paper, 
consistent and reliable. 

A point which is often forgotten, but which 
has received some mention in recent years, 
is that industry can derive heavy dividends 
from model experiments. The overall initial 
cost of the anchor tank building and equip- 
ment at the A.E.W. in 1944 was £800. At 
that time this amounted to about the price 
of two average size anchors. To say that this 
initial outlay plus the cost of the investigations 
will be many times repaid in terms of cost 
and efficiency will not be exaggerating in the 
least. 

Mr. S. T. Cope: Looking at the final 
design of bower anchor AC.14 one gets a 
very satisfying feeling of power and strength, 
and the same could be said to apply to the 
final design of the mooring anchor AM.12. 
The inherent functional design faults in the 
existing types of standard stockless anchors, 
which have been almost unchanged for 
about 100 years, could be related to two 
main factors, i.e. inability to bury and lack 
of stability, which are really the only two 
essentials necessary to give high and stable 
holding values. 
bower anchor the streamlined crown gives an 
easy flow and minimum resistance to burial, 
and the stabilising fins ensure that the 
anchor will go on penetrating the sea bed 
without rolling. 

Another design feature which I am glad 
to see is that of the parallel inside edges 
of the closely-spaced flukes. This feature 
reduces the risk of small boulders becom- 
ing wedged between the flukes, which some- 
times happens when the spacing tapers back 
as indicated in the designs AC.10 and AC.11. 

The authors have scotched once and for 
all the old saying that “*the cable holds 
more than the anchor.” Furthermore, 


With this new design of 
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when this anchor comes into general use 
with its greatly increased functional effici- 
ency, instances of vessels being driven 
ashore because “ the anchor failed to hold ~ 
should seldom be heard at Courts of Inquiry. 

With regard to the scope of cable | agree 
with the authors’ views about the anchor 
dragging due to insufficient cable on the sea 
bed. I do not, however, endorse their sug- 
gested remedy of employing heavier anchors 
and cables to obtain increased efficiency at 
short scopes. High tensile steel cable has 
come to stay and will eventually replace the 
heavier iron cables. From the seaman’s 
point of view the answer to riding at short 
scope is to drag the anchor well home on a 
reasonably fong scope and then shorten in. 
I would go *s far as to say that the cable of 
the future will not only be lighter than 
modern high-tensile steel cable, but will 
probably have neutral buoyancy, such as 
synthetic ropes, which will certainly require 
a completely new approach both to anchor 
design and anchoring technique. In this 
respect I have a feeling that the authors 
would far rather handle 1200ft of some 
material with neutral buoyancy than about 
10 tons of heavy steel cable. 

As to the permanent mooring anchor, | 
would like to call attention to the test data. 
Here the authors do themseives less than 
justice with the values given for holding pull. 
From the practical aspect | would take the 
dragging values as more realistic of what to 
expect under operational conditions, par- 
ticularly taking into account that the anchor 
and some part of the cable will settle into 
the sea bed ; this in itself would tend to 
give added resistance to dragging. When 
one can obtain a pull of over 30 tons with a 
42 cwt anchor after it has dragged only 
about &ft and, therefore, has just about 
settled into the sea bed, and possibly 60 or 
70 tons on further dragging and burial, the 
success of this design speaks for itself. 

I make one further point about this 
permanent mooring anchor, which is ideal 
in relatively sheltered and shallow water 
harbours. Mooring Officers who have to 
lay and maintain moorings in exposed and 
deep waters will always prefer to use the 
twin fluke type of stockless anchor, first, 
because it can be lowered straight to the 
sea bed by its own cable, and secondly, it is 
not necessary to send divers down to see 
that the flukes are bedded into the sea bed, 
as is the case with the single fixed fluke 
mooring anchor, and which has to be 
lowered horizontally, with the risk of the 
lowering wire and cable being tangled 
through twisting around each other. 

On the afternoon of Wednesday the meet- 
ing was continued, with Sir Stanley V. 
Goodall in the chair, with the reading of : 


STANDARD MODEL TECHNIQUE AT 
ADMIRALTY EXPERIMENT WORKS, HASLAR 


By R. N. Newton, R.C.N.C. 


SYNOPSIS 


This paper describes the events leading up to and 
the eventual adoption of a technique for correcting 
the results of model resistance experiments for 
unexplained changes in the resistance qualities of 
water. The technique consists of running a standard 
model at speeds above that at which laminar flow 
exists and finding the mean difference in resistance 
from a standard value set up in 1887. This difference 
is applied to the results of all resistance experiments, 
on a basis of wetted area, i.e. as a correction to skin 
friction. 

The erratic manner in which this so-called “* ‘ Iris’ 
correction,’ plotted over a long period of years, 
changes, has not been found to bear any direct 
relation to biological or physical qualities of the 
water, nor is it due to laminar flow, but the mean 
value appears to undulate with a period of about 
eight years. The erratic changes about this mean 
value curve are generally small, but there have been 
occasions when they have assumed large proportions. 
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These large changes or “ storms”. can occur over 
short periods, for instance, from 24 per cent to 
144 per cent and back in three months in 1925, or 
over long periods, for instance, from 1 per cent to 
9 per cent and back to 2 per cent between 1929 and 
1933. ; 

It is demonstrated that by applying the ** Iris” cor- 
rection, the ©—circular K curves for a model tested at 
different times can be brought nearly coincident except 
that for storm periods the correction does not entirely 
account for the difference between the curves at the 
low speed end. Nevertheless, even in the case of 
experiments carried out during such abnormal 
periods, and at these low speeds, application of the 
correction must render correlation factors used in 
performance prediction more consistent and reliable 


DISCUSSION 


Mr. J. H. B. Chapman: It ts a tribute 
to the accuracy and ingenuity with which 
R. EF. Froude carried out his experi- 
ments that increase in knowledge of funda- 
mentals has substantially confirmed the 
figure which he determined for the effect of 
temperature on skin friction resistance, 
while the apparatus which he devised to 
measure current in the tank is still regarded 
at Haslar as superior to any other method 
which has been suggested. Against this 
background we fell confident that Froude 
did not accept the existence of an “* unex- 
plained remainder” with any complacency. 
He went to endless pains to examine every 
possibility which might account for it. In 
his examination laminar flow was, in effect, 
brought under review, even if he did not 
call it by that name. Since his day there 
have been three Superintendents, each of 
whom has given attention to this matter 
and examined every new possibility which 
might have suggested itself. The fact has 
emerged that there is such a remainder, 
and that it is not confined to one tank or 
one method of conducting experiments 
Moreover, the effect, even excluding ** storm” 
periods, can be of sufficient magnitude, if 
not corrected for, to affect appreciably the 
accuracy with which the resistance of the 
model is determined, and the ship perform- 
ance deduced therefrom. 

Fortunately, long experience has 
us confidence that the correction determined 
from the standard model is an adequate and 
accurate method of allowing for normal 
variations. In ** storm ™ periods it has been 
found that the application of the standard 
model correction, while not achieving the 
same degree of consistency, enables ser- 
viceable estimates to be made from models 
run in such conditions, particularly in 
regard to the prediction of ship performance 
at the higher speeds. It has been the prac- 
tice, however, in such cases to repeat experi- 
ments when the standard model resistance 
has returned to a more normal value. 

Dr. F. H. Todd, B.Sc., Ph.D Since 
Dr. G. S. Baker spent some years at Haslar, 
it is not surprising that he adopted at the 
N.P.L. the long-established practice of having 
a standard model. Our model No. | was a 
model of the * Iris.” with a length of L6ft, a 
beam of 22-Jin, a draught of 11-OS5in and a 
displacement of 700 Ib, giving a prismatic 
coefficient of 0-621. It was thus 2ft longer 
than the Haslar model. The first version 
was made in wax and ran in July, 1911 ; then 
a metal model was made on which the first 
tests followed in August, 1912. 

The « curve was very similar to that of 
the Haslar * Iris”’ model except that the 
second hump was somewhat more marked 
at a circular K value of 2:5. The model was 
run at roughly monthly intervals until July, 
1913 ; there was then a gap until November, 
1914, and no further tests were made until 
January, 1919. There is no record of any 
further tests until 1943. 

We have replotted this work during the 
last few weeks. We find that if the © values 


given 


for the hump speeds, circular K=1-9, 2-5 
and 3-1, are plotted to a base of temperature 
for each speed, the mean values lie about 
lines which are parallel to the 1957 I.T.T.C. 
line. For circular K 
the experimental spots is about 2 per cent, 
while at circular K--2-5 and 3-1 the total 
scatter is some 24 per cent. The wave-making 
part of the resistance at these higher speeds is, 
of course, a greater proportion of the total and 
if We express the scatter in terms of the viscous 
resistance it is about 2, 34 and 4 per cent 
respectively. The 1919 and 1943 tests gave 
values very close to the original mean lines 
and lay within the bands of scatter mentioned. 
For the period during which the tests were 
carried out there is no indication of any 
greater variation than given by the above 
figures, and it is evident that Dr. Baker 
considered there was no need to carry on 
these tests from that time onwards nor to 
adopt a standard “* Iris * correction such as is 
used at Haslar. 

The “Iris ** model was also used for a 
number of other investigations. For example, 
tests were made with the specific intention of 
finding the effect of temperature and these 
showed changes in resistance of 4:1, 2-4 
and 2-26 per cent for a change of 10 deg. Fah. 
for the three circular K values mentioned. Ex- 
periments were also made to find the effects of 
shell, butts and seams and with roughness as 
represented by cloth fastened over different 
areas of the surface. In the 1943 tests the 
model was run in the freshly painted condi- 
tion and then after forty-five days’ immersion 
in the tank water without any cleaning. At 
the middle speed of circular K-=2-5 the in- 
crease in resistance was some 2} and 5 per 
cent respectively for these two conditions. 

rhere is no doubt that the experiments with 
Iris * at the N.P.L. were not carried out at 
sufficiently close intervals nor over a long 
enough period to furnish any such conclusions 
as Mr. Newton has been able to draw from 
the experience at Haslar. 

Mr. W.C. S. Wigley, M.A. : One particu- 
lar value of this paper is its advocacy of 
standard models run at regular and not too 
widely spaced intervals in any particular 
tank. The results shown testify to the value 
of such experiments and, in fact, we see now 
how fascinating it would be if we had a 
similar set of records from another tank. 

The suggestion that some small dis- 
crepancies may be a temperature effect is 
probably true. But there are discrepancies 
which still remain an apparent mystery. I 
do not support the somewhat mystical talk 
of R. E. Froude that there is a difference of 
resistance in the water. But I would ask 
Mr. Newton if it is possible that any dis- 
turbance of the foundation of the tank at 
Haslar, even though very small, may necessi- 
tate a correction by disturbing the level of 
the rails. It is quite probable that a check on 
that made by measurement is far too severe, 
but | think a very, very small disturbance to 
the level of the rail could do it. 

Mr. L. G. Stevens, R.C.N.C.: When | 
joined the Haslar establishment, in August. 
1925, the * Iris ” ** storm ”’ was still a subject 
of keen discussion. It was clear that no 
pains had been spared to check every 
possible source of error in the experimental 
measurements and it was beyond doubt that 
the resistance of the model during a period of 
several weeks had been less than normal by an 
amount quite outside any possible errors in 
correcting for current or temperature. 

I felt convinced at the time that this was a 
straightforward case of laminar flow and 
that if it occurred again it would not be 
difficult to prove it. There was soon an 
opportunity of reviewing the matter, for the 


1-9 the total scatter of 


April &, 1960 [hh ENGINEER 


spring of 1926 brought another * storm.” 
Although the matter had been very fully 
investigated in the previous year, Mr. Payne 
ordered that every possibility should again be 
explored. None disclosed anything unusual 
or unsatisfactory. A number of other models, 
run prior to the “* storm,” were run again and 
showed a drop in resistance similar to that 
experienced by the standard model. | 
remember trying to persuade Mr. Payne to 
roughen the bow of the standard model but 
he declined. However, in 1930, when there 
was a further ** storm” and the resistance of 
the ** Iris * was abnormally low, the effect of 
artificial turbulence stimulation was tested 
and the result was a nearly constant increment 
throughout the range of Reynolds number, 
and not what one might have expected if the 
reason for the abnormally low resistance had 
been laminar flow. The conclusion to which 
we were forced is that this could not be 
explained as a straightforward occurrence of 
laminar flow. 

A point of some interest is that during the 
long period of years the model has been 
repainted only five times. At the time of the 
“storm” in 1926 we considered whether or 
not this could be anything to do with the 
deterioration of the surface of the model 
itself. It is interesting to note that from 
1915 to 1926, apart from the three abnormal 
periods, the resistance of the standard 
model appears to have been slowly rising. 
and this could have been attributed to a 
small but steady deterioration in the surface 
of the model. From that time until 1932 
there was a progressive fall in resistance, 
Suggesting that the general trend could not 
be due to any general deterioration of the 
surface. It is interesting to note that when 
the model was eventually repainted there 
was no hiatus in the general trend of the 
resistance curve, which might have been 
expected if there had been any deterioration 
through the years. 

Mr. D. I. Moor : Many other tanks have 
experienced “storms,” in particular, some 
five years ago, both Messrs. John Brown's 
tank and Vickers’ tank experienced very 
severe ones which occurred, by coincidence 
perhaps, when we were both running models 
of the same sister ships for one of the large 
tanker companies. I feel that it was very 
largely as a result of this that we at the 
tank have taken a renewed interest’ in 
standard models over the last few years. 
Our test work has only just begun and we 
shall not give results until they have accumu- 
lated for a period of years. 

A curve in the paper showing monthly 
averages of “Iris” correction and water 
temperature in a tank over the period 
1952-58, coupled with so far unpublished 
data from other work, suggest that the 
“Iris * correction is not so much a function 
of the temperature itself, but of the rate of 
change of temperature. It may have a 
physical basis. The tanks get warmer, 
especially in the Spring, and “storms ” 
occur in the Spring. I think there can be 
layers of water in the tank which change the 
resistance of the model, and it seems that 
there may be confirmation of the rate of 
change of temperature in that. The crux of 
this business is in testing two “ Iris ” models 
together. We are trying it at St. Albans, 
where we have run a fibreglass model and a 
wax replica. We have been doing this for less 
than a year, and the changes for these two 
models are very much the same. 

Mr. Newton says that the “ Iris ’ correc- 
tion has an effect on correlation factors. 
I completely disagree. You may say it is 
of the order of 2 per cent and you bring it 
up to 5 or 6 per cent. I do not think that 
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will make any difference, for ship correlation 
factors vary from 2 up to 50 per cent. 

Dr. G. Hughes : The method of applying 
the corrections has enabled the results with 
other models to be brought into line for 
comparison purposes. But after examina- 
tion of the data Mr. Newton suggests that a 
cause of the variations is difference of resist- 
ance of the water. Mr. Wigley finds it 
difficult to follow the idea that something 
happens to the water, and | cannot accept 
it, in principle, at any rate ; it seems opposed 
to all that we know of turbulent flow. 

1 have made a re-analysis of the data 
given in the paper and have come to some 
quite different conclusions. It seems to me 
that some of the results show very strongly 
the effect of turbulence stimulation as com- 
pared with no stimulation. I think the 
difference in resistance is due to the area of 
laminar flow on the model without stimula- 
tion. It has been suggested that the differ- 
ence, at about 5 per cent, is almost entirely 
due to stud resistance. I find that difficult 
to believe ; from work we have done we 


think the resistance is less than | per cent. 
I indicate the residue of laminar flow, and 
the significance is that it never gets smaller. 
We have this residue of laminar flow area 
in terms of the friction resistance, and that 
indicates that the model is subject to laminar 
flow, no matter what conditions apply. 

There are curves showing differences of 
results in two sets of tests, using unstimulated 
models, and the significant feature is that 
they all show a tendency to vanish at high 
speed. I think all the curves show a similar 
tendency. If the difference in the results 
does disappear at high speed, then if the 
models had been subjected to high speed 
there would have been no difference in 
resistance between the results of the two 
tests. Therefore, there would have been 
no need for an “Iris” correction at the 
higher speed, and no need to argue that 
there were differences im the resistance 
qualities of the water. 

The other thing the tests suggest to me is 
that the differences of resistance are simply 
due to the reduction of the area of resistance. 


(To he continued) 


Institute of Metals 


1960 SPRING MEETING 


HE spring meeting of the Institute of 


Metals was held in London last week, 


beginning on Tuesday with the business of 


the annual general meeting. This included 
the presentation of annual awards, as follows : 
Institute of Metals platinum medal to 


Professor R. F. Mehl, in recognition of 
outstanding contributions to the science of 


metals and to metallurgical education ; the 
Rosenhain medal to Professor N. J. Petch, 
in recognition of his contributions in the 
field of physical metallurgy, and the W. H. A. 
Robertson medal and premium to Dr. 
Maurice Cook and Mr. E. Swainson, for 
their paper on “Arc Melting of Reactive 
and Refractory Metals.” 

The retiring president, Mr. G. L. Bailey, 
introduced his successor, Sir Ronald Prain, 
who delivered his presidential address, 
entitled : 

MINERAL RESOURCES AND METAL RESERVES 


In his address, Sir Ronald commented, 
first of all, on some of the problems of raw 
materials for the metal industry and on the 
development of the metal mining industry. 
He said that the annual world primary 
consumption of seven selected metals, namely, 
copper, lead, zinc, tin, aluminium, nickel, 
and magnesium, amounted, about fifty 
years ago, to about 2,700,000 tons. In 
1958, the last year for which figures were 
available, the consumption of the same seven 
metals amounted to about 13,000,000 tons. 
This spectacular increase in the consumption 
of metals was due to the continual effect of 
the counterplay between, on the one hand, a 
demand based on an increasing population, 
multiplied by a higher standard of living, 
and, on the other, the mechanical revolution 
which had enabled these greatly increased 
tonnages to be produced with a resultant 
lowering of cost. That, Sir Ronald observed, 
constituted a situation which was not based 
solely upon the demand creating the supply, 
or the supply creating the demand, but upon 
the double effect of supply and demand 
mutually affecting each other. Even more 
spectacular, however, was the increase in the 
tonnage of ores mined to yield these metals. 
It was not possible to discover with any 


exactitude the tonnages mined then and now, 
but it was possible to apply an empirical 
factor, for instance, for copper, based on 
the lowering of grade and other relevant 
factors, which indicated that, while the 
consumption of these seven metals had 
increased some five times, the scale of mining 
operations had increased perhaps thirty to 
fifty times. Apart from the effects of mechani- 
sation which, after all, were common to 
most industries, the mining industry during 
the last fifty years had experienced a develop- 
ment peculiar to itself, namely, the shift 
from selective to mass mining. 


After some reference to the economics of 


metal supply, Sir Ronald discussed the 
distribution of mineral resources, as follows : 

‘* Industrial power has become to a large 
extent a measure of modern political and 
military power. Since industrialisation is 
based largely on mineral resources, the control 
of essential mineral supplies has inevitably 
become a subject of international rivalry 
and controversy. Mineral resources are very 
unequally distributed among the nations, 
both in volume and variety. No nation is 
fully endowed. Industrial self-sufficiency for 
any nation would require that it have free 
access to minerals in nearly all parts of the 
world. Division of the world into smaller 
self-sustaining units is physically impossible. 
It follows that minerals must move inter- 
nationally on an ever-expanding scale if 
industry is to be supplied. I refer again to 
the seven non-ferrous metals : copper, lead, 
zinc, tin, aluminium, nickel and magnesium. 
If we classify these metals by the political 
control of the countries in which they are 
mined and not merely by geographical 
location, we find that the Soviet-controlled 
countries, which did not exist as such in the 
first decade of this century, accounted for 
18 per cent of these metals by 1958. The 
share of North America and countries under 
U.S.A. political control fell from 44 to 22 
percent ; that of Europe and its dependencies 
from 38 to 20 per cent. On the other hand, 
the share of countries independent of political 
control by European, North American, or 
Soviet countries rose from 18 to 26 per cent 
in 1958, to which we may add another 14 per 
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cent which were wholly or partially under 
European political control in 1958 but are 
now already independent or likely to become 
so in the ’sixties. The main factors in the 
increase in the share of independent countries | 
are, first, that many more countries are now 
independent and, secondly, that metals are 
now mined in greater quantity outside Europe 
and North America. Nations have thus 
become physically interdependent as to 
minerals in a way that presents a problem 
which becomes increasingly acute as world 
industry expands. Nations have tried to 
meet it in various ways. One obvious way, 
of which we have memories within our 
lifetime, is that of physical aggression with a 
view to conquest of whole territories. As 
a result of the last war, the United States 
and this country devised the Atlantic Charter, 
which sought to recognise this problem and 
to control it by peaceful methods. The 
general acceptance of the principles of this 
Charter by the United Nations has served to 
make access to raw materials on equal terms 
a central feature in the post-war reconstruc- 
tion programme. However, the economic 
and/or political control exercised by a few 
nations over the mineral sinews of industrial 
strength is one of the great challenges of our 
age, which, although recognised in lofty 
phrases by the Atlantic Charter, has not been 
met in a manner which is satisfactory to all 
nations. Political developments of recent 
years have, in fact, aggravated this challenge. 
** Even if the efforts of the United Nations 
have succeeded in preventing further wars 
arising from this maldistribution of mineral 
resources, nothing has prevented the peaceful 
struggle for economic control which is 
permissible under the rules of the capitalist 
Western world. This economic competition 
has taken the form of the acquisition of 
commercial control over minerals in foreign 
countries. Considerable prominence has 
been given in this country in recent years to 
efforts which have been made by other 
countries to acquire control of mineral 
assets situated within the British Common- 
wealth. Such efforts have met with con- 
siderable emotional resistance in this country, 
and yet I believe that an impartial assessment 
of the factors involved would show that in 
any attempt to preclude the acquisition of 
British mineral assets by foreign nationals 
this country would be the loser. For this 
country has more to gain from a policy of 
the open door than it has to lose. This 
country is, so far as is at present known, 
singularly deficient in mineral resources, 
excluding coal, and as it has of necessity to 
support one of the most highly industrialised 
societies in the world, it must depend for its 
existence on its freedom and ability to 
acquire mineral resources outside of these 
islands, not only within the Commonwealth, 
but elsewhere. Over the years, for this 
reason, there has grown up the British 
overseas mining industry, an industry whose 
ramifications are so vast and so complex as 
to baffle any attempt to reduce them to 
meaningful statistics. We can only say 
that its capital and annual output each runs 
into the thousands of millions of pounds, 
and its employees into hundreds of thous- 
ands. In my opinion any attempt by the 
British Commonwealth of Nations to pre- 
clude foreign nationals from acquiring 
economic control over material resources 
within the Commonwealth would result in 
this country finding itself the victim of 
similar restrictive measures applied in foreign 
countries. I am not unduly concerned 
about the strategic consequences of an 
‘open door’ policy. A foreign national 
investing in a mining enterprise in the 
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British Commonwealth does so in the full 
knowledge that in the event of war his 
nationality will have to be subjugated to 
any laws imposed in such country whereby 
the products of that country may be directed 
to destinations over which the mining com- 
pany may have no control. The foreigner 
takes a calculated risk, but the last word 
rests with the country wherein the mining 

[he same applies of 
companies Operating in 


occurs 
course to British 
foreign countries.” 

Sir Ronald ended 
observations on the role of the Institute of 
Metals in “ this particular field of industrial 
economics,” The metallurgists, he said, 
might unwittingly dictate the form and 
pattern of the future development of the 
mineral industries, for he could not but be 
impressed by the historical fact that the 
metallurgist had only to say what he wanted, 
and he might rely on the mining industry to 
it The history of the 
uranium industry Case In point 
But, Sir Ronald whereas the 
extent ol ore reserves Was at any one time 
governed by the price cost relationship, the 
mineral reserves of the earth, and possibly 
an entirely different matter. 
requiring only the correct price cost rela- 
tionship, the skill of the geologists in dis- 
and of the mining and extraction 
engineers to liberate them It could be 
argued that, under the initial 
price incentive, industries might so develop 
on to a sullicient tonnage basis as radically 
to alter the cost pattern. The metallurgist, 
through his influence on consumer taste or 
technical requirement of improved eXtrac- 
tion methods, might well move the unmined 
metals from the category of mineral resources 
to that of ore reserves. It followed, too, 
that the work of the metallurgists in this 
country could in certain circumstances be 
frustrated if the world reverted to a policy 
of economic nationalism 
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TECHNICAL SESSIONS 


The sessions for the discussion of technical 
papers began on Tuesday afternoon and 
concluded on Thursday of last week. They 
included a discussion on volume increases in 
materials on neutron irradiation, 
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Pontoon-mounted weigh-batching plant 


impetus of 


in use at Angle Bay jetty. 


which was initiated by a paper by Dr. G. W. 
Greenwood. Another of the technical ses- 
sions was devoted to new aspects of the 
electron theory of metals. This was arranged 
by the Institute’s Metal Physics Committee, 
there being three short lectures by Dr. W. M. 
Lomer who presented a general survey, by 
Dr. V. Heine who dealt with recent experi- 
mental work and by Dr. J. Friedl who dealt 
with the electron structure of alloys. Each 
lecturer then answered questions. Among 
other subjects discussed at the technical 
sessions were the rolling of hard materials 
in thin gauges, and vacancies, ageing and 
precipitation. 

The fiftieth May lecture was delivered on 
Tuesday evening by Professor P. M. S. 
Blackett whose subject was ** The Magnetism 
of Rocks and Continental Drift.” 


ANNUAL DINNER 


Ihe tinal event in the programme of the 
spring meeting was the Institute’s dinner 
which was held at Grosvenor House on 
Thursday evening of last week. The presi- 
dent, Sir Ronald Prain, was in the chair and 
the principal guest was Mr. Reginald Maud- 
ling, President of the Board of Trade. In 
proposing a toast to “ The Institute of 
Metals and the Non-Ferrous Metal Indus- 
tries,’ Mr. Maudling referred to develop- 
ments which were continually taking place 
in metal processing. No one, he said, could 
doubt the importance of the non-ferrous 
metal industries both in this country and in 
the countries of the Commonwealth. Those 
who thought of new uses for metals, and 
those who found new methods of produc- 
tion, Mr. Maudling added, were making a 
valuable contribution to the well-being of 
the world. 


Underwater Concreting at Angle Bay 
Jetty 


THe jetty now under construction for the 
British Petroleum Company, Ltd., at Angle 
Bay, on the south side of Milford Haven, has an 
approach 1350ft long and a tee-head which is 
2500ft long altogether, including the outer 
mooring dolphins. The approach, or shore-arm 


of the jetty, is constructed of three rows of 


support a pre- 
superstructure. 


piles which 
concrete 
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concreting operation is shown on the right 





April 8, 190 THE ENGINEER 


The maximum length of these piles is 110ft. 

The tee-head or “ trunkway ~ of the jetty is 
also largely of similar construction, being carried 
on two lines of hexagonal piles of larger cross 
section than those in the approach. In this part 
of the jetty, however, there are also two pairs of 
berthing-head dolphins which are designed to 
withstand the berthing forces of the tankers 
using the jetty through the gravity fenders with 
which they will be equipped. The minimum 
depth of water is 54ft and two tankers of the 
largest size (i.e. about 100,000 tons) will be able 
to discharge simultaneously. One pair of these 
dolphins will thus form a “ berthing island,” 
and a hose-handling platform will be positioned 
in the centre of this configuration. 

Each dolphin consists of a lozenge-shaped 
enclosure of steel sheet piling, which is tilled with 
concrete. The concrete ts placed under water, 
and each dolphin needs 8000 cubic yards, placed 
at a maximum depth of 65ft below low water. 
The method of handling these large quantities 
of mass concrete in such an exposed situation is 
based on the employment of a barge-mounted 
batching and mixing plant of large capacity. 

A pontoon of 104ft length, 29ft beam and 4ft 
draught carries two cranes and two 30 cubic 
yard weighbatchers feeding two concrete mixers 
of 28 cubic feet wet capacity. The mixers 
discharge through wet hoppers and retractable 
““tremie”’ buckets of 4 cubic yards 
capacity for underwater placing by derricks 
mounted on the piles of the hose-handling 
platform. Ancillary equipment includes a 75-ton 
freshwater tank, two generating sets, two small 
compressors, bilge pumps, booster pumps, a 
number of hand winches for positioning the 
pontoon, and two grabs of 21/27 cubic feet 
capacity for loading the aggregate bins of the 
batching plant. 

Cement is received in bags on board the 
pontoon, and sufficient deck space exists between 
the cranes and the batching plant to accom- 
modate 100 tons of cement, which is protected 
from the weather by tarpaulins. The mix ts 
1 : 25:5, this carrying 25 per cent extra cement 
to allow for underwater placing, such that the 
final ratio is about | : 2 : 4, giving a strength at 
twenty-eight days of some 3000 Ib per square 
inch. The accompanying illustrations show the 
layout of the plant on the pontoon, and give a 
general idea of work at a “* berthing island.” 

Work started on the project in mid-1958 ; 
the consulting engineers are Messrs. Rendel, 
Palmer and Tritton, and the contractor ts 
Christiani and Nielsen, Ltd. The contractor 
designed the barge-mounted concrete plant, 
the equipment was supplied by Blaw Knox, Ltd. 
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The left-hand illustration shows the layout of the plant, and a general view of the 
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Large Dockside Shed 


ON Wednesday last, the United States Line 
opened the new single-storey shed which it has 
commissioned at No. 4 bertn, south side, at the 
Royal Victoria Docks in London. The shed is 
the largest transit shed in the port, and is a 
good example of modern trends in this class of 
design. It covers an area of nearly 4 acres, and 
is 700ft long, 200ft wide, 66ft high at the ridge, 
and 23ft at the eaves. As is implied by these 


dimensions, the 200ft width is covered in a 
single span and there are no intermediate 
columns. In spite of the relatively high ridge 


and low eaves, the appearance of the shed 1s 
not unattractive. The roof is shaped as a 
mansard roof, the whole structure is clad in 
light alloy sheeting, and there are canopies at 
each end, each covering 150ft by SOft. 

The roof structure consists of a succession of 
three-pinned, tied arches, in welded tubular 
steel. Quarter-sections of each arch truss, 
corresponding to each straight position of the 
mansard shape, were brought to the site, and 
site-welded. The arch truss is Warren-braced, 
with additional vertical bracing, its chord- 
depth being about 6ft. The bottom boom of 
the truss is a mild steel channel. The tie, which 
is welded on at the springing, is a large diameter 
tube, carried by seven tubular hangers. These 
arch trusses are at 25ft centres and carry purlins 
at Y¥ft centres longitudinally. There are three 
expansion joints in the length of the building. 
Other details, such as mid bracing, are much 
as would be expected, though there is cleanness 
about the whole design, noticeable in such 
details as the box columns carrying the canopies. 

rhe light alloy cladding of the roof and sides 
is in 18 gauge sheet made into “* Rigidal Indus- 
trial” panels. Nearly 100 tons of sheet was 
used. These panels were designed for just such 
large industrial buildings, and were described 
in THE ENGINEER in our issue of July 10, 1959. 
The shed has twenty-five sliding doors, each 
25ft square, and 20ft loading banks on three 
sides (two of them under the canopies). It will 
thus serve the two ships which can be accommo- 
dated at the berth, with the aid of the handling 
equipment available, which includes four 5-ton 
and three 3-ton quay cranes of 80ft radius. 

The shed was designed and constructed under 
the direction of Mr. G. A. Wilson, M.I.C.E., 
chief engineer of the Port of London Authority. 
Ihe general contractor was Higgs and Hill, Ltd., 
and the steel structure was built by Tubewrights, 
Ltd. The light alloy cladding was supplied by 
the British Aluminium Company, Ltd., the 
cladding contractor being D. T. Edwards and 
Co., Ltd. 


Gearbox for Mixing Duties 


One of the problems of production chemists 
is the simplificatton of plant items to reduce 
maintenance and shut-down time. In _ large 
mixing tanks and closed pressure vessels it is 
usually necessary to have bottom bearings on 
shafts longer than ISft with the attendant prob- 
lems of adequate lubrication and maintenance. 
To solve problems such as this, Chemical Equip- 
ment Engineering, Ltd., Macclesfield, Cheshire, 
has introduced a new range of * Agidrive” 
gearboxes which have been designed for agitation 
work and to allow for overhung shafts of up to 
20ft to 25ft in length, free of whip and without a 
bottom bearing. This has been achieved by the 
adoption of wider-spaced bearings and the 
standard output shaft is designed to promote 
rigidity, being between 30 to 50 per cent larger 
than for the equivalent conventional worm 
gearbox. By the use of pick-off gears, agitator 
speeds ranging from 16 to 400 r.p.m. may be 
obtained, while a light alloy cover permits easy 
access to these gears which, in conjunction with 
high efficiency worm gearing, eliminate vee rope 


drives between motor and gearbox. Power up 
to 100 h.p. can be safely transmitted. 

High-efficiency work gears generated on the 
involute helicoidal principle are used for the 
main speed reduction and the “ Agidrive ~” units 
are fitted with mechanical seals or stufting-boxes. 
Dry well construction of the final drive shaft 
allows for adequate lubrication, while preventing 
oil from running down the shaft, and a flush- 
through greasing device ensures complete lubrica- 
tion of the bearings. 

[Reply Card No. E6132) 


Aluminium Clad Steel Strip 

Now available in this country is “ Feran,” 
an aluminium-clad strip which, because of its 
steel core, can be used in thinner groups than 
would be required in pure aluminium. This 
form of strip is 10 per cent lighter than ordinary 
cold rolled steel strip and gives complete pro- 
tection against rust. Furthermore, it is available 
in a number of finishes, including, besides the 
normal surface, one or both sides polished to a 
mirror finish, or one or both sides with a satin 
matt surface. Additionally, the strip can be 
anodised. It is claimed that “ Feran”’ can be 
deep-drawn without damage to the aluminium 
cladding, which is stable, and that practically all 
metals can be deposited on it galvanically. The 
strip is manufactured by Wickeder-Eisen-u 
Stahlwerk G.m.b.H., Widkede-Ruhr, Western 
Germany, and marketed by F. W. Kubach, Ltd., 
12, Sylvan Road, London, S.E.19. 

[Reply Card No. E6133] 


Combined Screen and Conveyor 


A 60FT LONG conveyor, built by Sinex Engin- 
eering Company, Ltd., North Feltham Trading 
Estate, Feltham, Middlesex, for handling diced 
plastic material, incorporates in its final 10ft 
length two screening meshes. As the material 
passes over the first, fine, mesh dust and fines 
drop through into a waste hopper. At the 
other end of the section a coarse mesh passes 
the bin cubed diced plastic down into a hopper 
leading to a bagging plant, the oversize material 
carries on down the screen to a collecting hopper 
for return to the processing lines. The conveyor 





10ft long screening section at end of conveyor for 
diced plastic material 


is powered by two contra-rotating vibrators, and 
the screening section can be seen in our illustra- 
tion. 

The firm states that it is exploiting for com- 
mercial use a phenomenon of vibrating con- 
veyors which is based upon the relative speeds 
on the same conveyor of different materials. 
Materials of higher specific gravity and different 
granulometry, travel at different speeds so that 
if a batch-of grain and chaff were fed on to a 
conveyor the grain would accelerate, and conse- 
quently, over a length of, say, 20ft, would have 
separated from the chaff which would follow 
behind. It is considered that by the use of a 
diverter built on the end of the run the grain 
could be fed into one bin, after which the gate 
would divert the chaff into another. The tirm 
says that by the use of meshes and such divertet 
plates it may well prove possible to separate 
many mixtures which have hitherto proved 
unsympathetic to normal screening techniques. 

[Reply Card No. E6134] 


Ribbon Filter Elements 


RiBBON filter elements for the filtration of air, 
water, petrol, oil or other liquids where the 
particle to be removed is in the order of 40 
microns and above are now being made by 
Tecalemit, Ltd., Plymouth, Devon. The ele- 
ment consists of a ribbon of resin-impregnated 
créped material helically wound edgewise on a 
rotating mandrel and polymerised and fused to 
form a hollow, open-ended cylinder. The corru- 
gations of the ribbon form numerous passages 
between adjacent turns of the helix, through 
which fluid can flow freely whilst the foreign 
matter is retained on the ribbon edges, inside or 
outside the cylinder according to the direction 
of flow. 

These elements are easily cleaned for further 
use by washing in petrol or paraffin, or by blow- 
ing through with an air line. When conditions 
allow, a reversed flow of clean fluid or com- 
pressed air can be passed through an element, 
forcing the particles away from the ribbon 
edges and out through the drain valve. 

The maker states that elements will be avail- 
able in sizes varying in outside diameter between 
3in to 6in, and having a wall thickness varying 
from */,,in to jin. They can be supplied incor- 
porated in a range of air breather filters for 
crankcases, gear and axle housings, vacuum and 
air brake systems, hydraulic reservoirs, pneu- 
matic cylinders and similar applications. 

[Reply Card No. E6135] 


Battery-Electric Vehicles 


A suRvVeY recently undertaken by the Electric 
Vehicle Association of Great Britain, Ltd., 2, 
Savoy Hill, London, W.C.2, leads to the con- 
clusion that two out of every three vehicles used 
for internal transport in large electrical manu- 
facturers’ works are battery-operated, and that 
the use of battery-operated vehicles is increasing. 
Many firms stated that they were changing over 
to the use of electric vehicles completely, having 
proved their efficiency and economy in the post- 
war years. The advantages of battery propulsion 
were widely appreciated, many replies stressing 
the absence of fumes, dust and noise when the 
vehicles are used inside bu'‘ldings, the lower fire 
risk, and the fact that their controlled maximum 
speed and simplicity of driving contribute to 
accident prevention. All kinds of vehicles are in 
use among the electrical manufacturers : pedes- 
trian-controlled, fork lift and platform trucks, 
and road vehicles for inter-departmental transport 
and for close delivery work. One user claimed a 
saving of 70 per cent in running and maintenance 
since changing from internal-combustion pro- 
pulsion to electric vehicles. Another drew 
attention to the long life of these vehicles, quoting 
as an example an “ electric in use twenty-five. 
years with very little maintenance.” 
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SHORTER REPORTS (Continued) 


Tanker for Thames Estuary 


Io supply its Poplar Depot with fuel oil, 
Charrington Gardner Locket (London), Ltd., 
has built at its Dartford works an estuarial 
The ship, seen in 
double- 


tanker, the M.V. ** Charmo.”’ 
our 


illustration, is of all-welded steel! 
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Drive reverse reduction gearbox. This twin engine 
arrangement provides for both flexibility and 
economy of operation, since certain conditions 
of tide permit one engine to be used and since 
minor maintenance can be carried out on either 
engine without affecting the availability of the 
craft for service. Engine cooling when the 





Estuarial tanker M.V. ** Charmo ”’ 


chine construction and has a length overall of 
163ft 3in, a breadth of 32ft 6in, a depth of 
10ft 6in, and carries SOO tons of fuel oil on a 
draught of Sft 6in, the air draught in the loaded 
condition being restricted to 14ft so that the 
ship can be used above bridges. Normal service 
of the ship will be between Coryton refinery and 
the Poplar depot, and the fundamental factor 
in the design was the ability to complete 
the river trip and discharge cargo, under 
normal weather conditions, in the course of one 
tide. 

There are six fuel oil cargo tanks, three port 
and three starboard, and forward ballast tanks 
of 96 tons capacity, the latter being filled by a 
$0 tons per hour hydraulically-operated pump 
For handling the cargo oil there are two 150 
tons per hour Mirriees pumps. They are 
mounted in the forward end of the aft deckhouse 
and are belt driven through clutches from either 
of the main engines. Suction lines of 12in 
diameter are fitted, and the suction boxes are 
located close to the centre line and at the aft 
end of the tanks, so that in association with the 
rise of floor the tanks can be discharged without 
the need for stripping pumps. To ensure that 
the oil is maintained at the right viscosity heat- 
ing coils are fitted in the tanks and connected 
to a Potterton hot water boiler of 1,000,000 
B.Th.U per hour capacity. This system will 
only be used under exceptional circumstances, 
since the heating coils are also coupled via a 
heat exchanger with the main engine cooling 
system so that the main engines provide the 
necessary heat while they are running. 

Deck machinery consists of an anchor winch 
forward and a capstan aft, both being hydraulic- 
ally operated. Control of the tanker is from a 
centrally placed wheelhouse which has. all- 
round _ visibility : Steering is effected by 
Vickers-Armstrongs hydraulic gear while the 
engines are operated by Bloctube controls. 
Accommodation for captain, chief engineer, 
mate, and crew is in the aft deckhouse, and is 
centrally heated by a Potterton oil-fired boiler 
rated at 60,000 B.Th.U. per hour. 

Propulsion is effected by two Mark E.V.S.M.4 
Lister Blackstone oil engines each developing 
256 b.h.p. at 600 r.p.m. on a six-hour rating 
They drive a four-bladed 6ft 6in diameter pro- 
peller at 240 r.p.m. through a Modern Wheel 


cargo tanks are full has already been mentioned ; 
however, when there is no cargo on board engine 
cooling ts effected by internal skin-cooled tanks 
of 7 tons capacity while similar tanks, but of 
Y tons capacity, serve to cool the gearbox and 
engine lubricating oil. A Lister Blackstone 
diesel engine drives a lOkW, 100V d.c. generator, 
bilge pump, air compressor and hydraulic pumps, 
while a duplicate set of auxiliaries are driven 
from the main engines. An electrically-driven 
hydraulic pump serves the steering gear. 


On trial a mean speed of 104 knots was 
attained at full power and 9} knots on one 
engine with the ship in ballast, while 
8} knots was achieved with the ship fully 
loaded. 


PN ASKIN \ 


IN 


Lowering the new 178ft span into position. 


Replacing an Articulated Steel 
Bridge 


THE accompanying illustration shows _ the 
floating crane “Mammoth,” owned by the 
Mersey Docks and Harbour Board, lowering 


Into position the new span which now gives 
access to the floating ferry stage of the New 
Brighton Ferry Terminal on the Mersey, which 
is Operated by the ferries undertaking of the 
County Borough of Wallasey. Reconstruction 
work has recently been completed here, involving 
a new North bridge—the one shown being lifted 

and reconstruction of the South bridge, 
shown in the background. The consulting 
engineers for the scheme were Messrs. Wilton 
and Bell, and the contractor for the steelwork 
was the Butterley Company, Ltd. The scheme 
is due to be inaugurated to-day, at an official 
opening ceremony, at which Mr. Marples, the 
Minister of Transport, will be the guest of 
honour. 

The two spans had been in position for ninety- 
two years. Each of them was 178ft long and 
weighed 130 tons. The South bridge was lifted 
out—lifted off centre with only lin of clearance 
from the roof at the river end—and taken by 
barge to a convenient berth where it was exten- 
sively repaired. When it was back in position, 
the old North span was demolished. 

Meanwhile, the fabrication of the new North 
bridge was proceeding at the contractor’s works. 
This bridge is 160ft long and 18ft wide, weigh- 
ing approximately 120 tons. The main chords 
are of welded construction and the vertical and 
diagonal members are joist sections ; all the 
connections are made with high strength friction- 
grip bolts. The bridge was completely erected 
in the works, after which the members were 
grit blasted and painted. The bridge was then 
dismantled and taken by road to the berth, 
where it was re-assembled, using lorry-mounted 
mobile cranes. Assembly of the main steelwork 
was completed in seven days. Test loads were 
then applied, and finally the ‘ Mammoth ~ 
crane again moved into the dock and the bridge 
was loaded on to the barge. At 8 a.m. on 
Sunday, March 6, the crane and barge were 
alongside the landing stage at New Brighton, 
and the final lifting operation commenced. The 
four 100ft wire rope slings were attached to the 
lifting points and the bridge was lifted and 
moved into position over the pier bearings; here 





Note the balance weight (the lift is off-centre), the bearings in 


position beneath the new span and the painter's cradle below the reconstructed South bridge in the background 
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it was slowly lowered into its final position, the 
operation being completed by 11.30 a.m. 

Before the south bridge and the new North 
bridge had been lifted into position at New 
Brighton, the reinforced concrete bridgehead ai 
the end of the pier had been completed and 
new bearings fixed in position. On the floating 
Stage, steel trays had been welded on to the 
existing steelwork to receive the sliding bearings 
of the two bridges. After positioning the 
bridges, timber decking was laid, followed by a 
bituminous deck covering. Steel and timber- 
hinged flaps were fixed at the shore and stage 
ends of each bridge, and the two painters’ cradles 
were attached to the runways underneath the 
decking 


Pontoon Crane 


A SPECIAL ponioon crane has been built by 
Butters Brothers and Co., Ltd., of Glasgow, for 
work in connection with the Escravos Bar 
project in Nigeria which is being constructed 
by Richard Costain Raymond _ International 


(U.K.). In the course of this project the crane 
will be towed to various working positions 
between | and 6 miles offshore and_ the 


pontoon submerged whilst it is in operation. 
A photograph we reproduce shows the crane 


Submersible pontoon carrying a 15 25-ton electric crane undergoing tests 
Standing on the sea bed in 22ft of water 


undergoing tests standing on the sea bed in a 
22ft depth of water. 

The crane, of 15-25 tons capacity, has a 130ft 
long jib, and is designed to handle 25 tons at 
8O0ft radius, 20 tons at 95ft radius and 17 tons at 
110ft radius on four-parts rope ; and 15 tons 
at 120ft radius on two-parts rope. The height 
of lift from the crane platform deck level is 
from 112ft at minimum radius to 64ft 6in at 
maximum radius. It has separate motors for 
the hoisting, tipping, luffing and slewing motions, 
each motor being operated through a separate 
master controller, and there being a dual control 
interlock between the hoisting and tipping drives. 
The hoisting motion has a 125 h.p. motor and 
raises 25-ton loads at 40ft per minute on four- 
parts rope, and 15-ton loads at 80ft per minute 
on two-parts rope. A 125 h.p. motor is also 
used for the tipping motion, which is designed 
to handle a load of 15 tons at 80ft per minute 
up to a maximum radius of 120ft. The slewing 





motion has a 55 h.p. motor giving a speed of 
400ft per minute with a 25-ton load and, with a 
similar load, the 70 h.p. luffing motor gives an 
operating speed of 30ft per minute. The control 
circuits are arranged to give inching on all 
motions which are fitted with electro-mechanical 
braking. 

The crane has a welded superstructure which 
revolves round a heavy mild steel centre-post on 
a live roller ring. A combined roller path and 
slewing rack formed by a circular rolled steel 
girder is fixed to the top of the soleplate. High 
tensile steel pins forming the rack teeth locked 
in the girder are made easily removable for 
maintenance purposes. Ihe slewing roller 
path is made up of mild steel flats machined to 
the roller taper and fixed to the top of the girder, 
the rollers being held in their operative position 
by a steel frame coupled to the centre pin cast- 
ing by spider rods. The machinery is enclosed 
in a sheet steel house which has the operator's 
cabin projecting out from it high up on one side 
to give a Clear view of the working area. 

The welded steel plate pontoon for the crane 
was built by Boele’s Shipbuilding and Engineer- 
ing Company, of Bolnes, Holland. This pontoon 
is 80ft square by 7ft 6in deep with three 2ft 
deep grounding pads arranged in a triangle to 
provide a stable three-point support on_ its 
underside. It is divided into a number of com- 


Combined press brake 


partments and a system 
of tubular  coiumns 
extending upwards 
from its deck supports 
the main crane deck 
some 31ft above. When 
the crane is in_ the 
required working posi- 
tion water is pumped 
into the compartments of the pontoon to 
lower it on to the sea bed, the same pumping 
system being used to refloat the equipment when 
it is required to tow it to a new site. Generating 
equipment installed in a power house on the 
crane deck supplies current for operating the 
crane and all the ancillary pontoon plant. This 
power plant includes three Dorman-MacFarlane 
diesel generators supplying d.c. current at 400V 
for the crane, and a small 110V a.c. diese!- 
driven set and a motor-driven 110V a.c. set 
for the auxiliary plant. 
{Reply Card No. E6151] 


Hyperbolic Navigational Computer 

PICTORIAL displays for use with hyperbolic 
systems of navigation are based on special map 
projections which allow for the fact that the grid 
in relation to which positions are defined is not 
rectilinear. For some time now the Decca 
Group has been working to evolve a simple and 
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reliable computer for converting ** Decometer ” 
readings into references to an undistorted XY 
grid on the surface of the earth, and a step 
forward in this direction has been announced by 
The Decca Navigator Company, Ltd., Decca 
House, 9, Albert Embankment, London, S.E.11. 
The company states that it has recently found a 
manipulation of the mathematics of this con- 
version which it believes to have been undis- 
covered for the twenty years or so during which 
hyperbolic systems have been developing, and 
that it is in the process of producing the first 
model of the computer in airborne form. This 
will be known as the ** Omnitrac.”’ and will have 
applications not only to Decca navigation but to 
any hyperbolic system capable of similar receiver 
outputs. Fixes may be defined by any of the 
methods in common use based on undistorted 
grids, including latitude and longitude. Advant- 
ages foreseen from the computer include the 
direct correlation of hyperbolic fixes with those 
from other position-fixing systems, possibilities 
of distortioniess pictorial display, direct driving 
of auto-steering devices in ships and aircraft, 
particularly to any desired reporting point or 
beacon, the correlation of marine radar with 
shore-based navigational aids, and the immediate 
conversion with the necessary accuracy of a hyper- 
bolic fix to surveyors’ position requirements. 
[Reply Card No. E6152] 





and shearing machine made in 8ft and 10ft sizes 
for jin or jin plate 


Combined Press Brake and Shearing 
Machine 


A COMBINED flanging press and shearing 
machine is now made by the Pearson Machine 
Tool Company, Ltd., Walker, Newcastlée-on- 
Tyne, 6, in four models, two of 100 tons capacity 
for shearing 8ft and LOft by jin plate and two of 
125 tons capacity for 8ft and 10ft by 4in plate. 
One of these hydraulically-operated, seif-con- 
tained, dual-purpose machines is illustrated above. 

The machine has a welded mild steel frame in 
which the press brake section is situated above 
the shear with a common actuating beam 
between. This beam carries the press tool 
along its upper edge and an inclined shear blade 
along its lower edge. One pair of hydraulic 
rams moves the beam upwards for pressing 
operations, and a second pair is used for the 
downwards shearing movement. 

The hydraulic power equipmert is mounted 
at the side of the machine and incorporates a 
variable power multi-cylinder radial pump 
directly coupled to a motor. In addition to 
providing pressure fluid for operating the beam 
of the machine, this set powers a series of hold- 
down jacks on the shear table. The hydraulic 
system incorporates a balance-valve for levelling 
up the beam if necessary. 

(Reply Card No. F6153] 
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SHORTER REPORTS (Continued) 


Glass Mould Castings Plant 


A MECHANISED moulding plant has just been 
installed at the works of Dilworth and Carr, Ltd., 
Preston, Lancs, for the production of the mould 
blanks used on glass bottle making and glassware 
machines. This firm, a subsidiary of United 
Glass, Ltd., has for many years specialised in the 
manufacture of large diameter Cast iron pipes as 
well as glassware-making machines and acces- 
sories. The moulding plant it has now installed 
has sufficient capacity to produce all the mould 
castings required for the parent company’s glass 
bottle and other glassware factories. 

Before laying down this new plant, a compre- 
hensive investigation was Carried out to determine 
the most suitable cast iron for making the moulds 
for glass bottle machines, where particularly 
arduous operating conditions are encountered. 
A typical mould on a continuous glass bottle- 
making machine is subjected to considerable and 
frequent surface temperature changes—which, 
in a time cycle of less than a minute, can vary 
from 1300 deg. Cent., whilst the glass is being 
processed, down to 800 deg. Cent. in subsequent 
water cooling. This repeated rapid heating and 
cooling gives rise to “ fire cracking ’’ conditions 
on a mould surface and careful metallurgical 
control has to be exercised to reduce the effects 
to a minimum. It will be appreciated that 
surface faults in a mould are reproduced on the 
bottles being made and give rise to scrap. 
Furthermore, bottle-making machines have to 
work continuously over long periods and it can 
become a costly procedure if frequent stops have 
to be made to change moulds affected by fire 
cracking. 

The new mechanised plant was designed and 
built to meet the firm’s particular requirements 
by Foundry Mechanisations (Baillot), Ltd., of 
Bletchley, Bucks. As can be seen in the photo- 
graph we reproduce, the plant is particularly 
compact as the area available for its installation 
was very limited. It is designed to produce 
fifty pairs of mould castings an hour and is 
arranged on a small closed circuit served by a 
pallet conveyor within the 225ft long track of 
which the complete plant is enclosed. Two 


jolt-squeeze moulding machines"used to make the 
copes and drags are supplied with sand from 
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overhead bins fed by an overhead belt system 
The moulds are closed and cored on a roller 
conveyor leading to a pouring station where the 
molten metal ladle is slung from an overhead 
runway. Between pouring operations the con- 
veyor system traverses a distance of I5ft to 
bring a new set of moulds into the filling station. 
The cast moulds take some four hours to traverse 
round the track to a point where they are 
discharged on to a vibrating knock-out by a set 
of pneumatic rams. The sand from the knock-out 
is taken by underground belt to an elevator 
delivering into the 10-ton storage hopper of a 
reconditioning plant feeding back to the over- 
head conveyor supplying the moulding machines. 
The castings are subsequently heat-treated to 
stabilise their structure to suit them for the 
conditions encountered in glass moulding. 
[Reply Card No. E6161] 


Coast Station Radio Receivers 


Four Post Office coastal radio stations are 
being equipped this year for handling public 
radiotelephone calls to and from long-voyage 
ships on medium frequencies. The first installa- 
tion to come into service was at Lands End 
Radio, and in describing this station in our 
February 12 issue, we referred to the fixed-tune 
crystal-controlled receivers with adaptors for 
single-sideband or independent-sideband work- 
ing. We now illustrate one of these equipments, 


which are manufactured by Redifon, Ltd., 
Broomhill Road, London, S.W.18. This com- 
bination in one cabinet of the R.151 receiver 


(upper panels) with the RA.10 adaptor (bottom 
panel) is known as the R.403. 

The receiver is a double-superheterodyne with 
provision for remote selection of six preset 
frequencies in the range from 1-75 Mc/s to 
27-5 Mc/s. Radio-frequency circuits are tuned 
by plug-in coil units which can be locked at their 
optimum adjustments. In this version the if. 
passband is set at +3-75 kc/s. All frequency- 
determining elements are housed in a common 
oven which is maintained at 70 deg. Cent. This 
forms part of the unit containing the two r.f. 
oscillators and beat-frequency oscillator. 

At the bottom of the cabinet is the RA.10 





Mechanised moulding plant for producing glass mould castings 


transistorised receiver adaptor required for 
single-sideband/independent-sideband reception, 
with high-stability local oscillator for reception of 
totally suppressed carrier transmissions. The 
adaptor also enables either sideband or a full- 
carrier double-sideband transmission to be 
received, as may be necessary in conditions of 
heavy adjacent-channel interference or selective 

















and 
adaptor for 
radiotelephone services with ships 


receiver single- 


Double-superheterodyne m.f. 
public 


sideband /independent-sideband 


fading. Dual a.f. amplifiers provide separate 
audio outputs from the upper and lower side- 
bands, and a monitor loudspeaker may be 
switched to either channel as required. The use 
of transistors in all stages of this unit, except the 
reactance valve stage, results in a power consump- 
tion of only 30W. Both receiver units in this 
assembly also have individual power supplies and 
together consume 215W. 


[Reply Card No. E6162] 


Radio Factory Extensions 


EXTENSIONS covering a total area of 82,000 
square feet have been made at the Croydon 
radio, television and record-playing equipment 
factory of Philips Electrical, Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2. 
The new machine shop is divided into two sec- 
tions, one manufacturing parts made from sheet 
metal, and the other those made from metal rod. 
Raw materials are handled by a crane installation 
consisting of four 2-ton overhead cranes, one of 
20ft and two of 40ft span. “By means of an 
interlocking rail system, the cranes are able to 
serve any point in the handling area. All aspects 
of metal finishing are dealt with in a plating 
shop with two electro-plating units and a gas- 
fired tunnel oven for paint drying in the paint 
spraying section. Special arrangements have 
been made for the disposal of acid and alkaline 
effluents from the plating plant. These are 
drawn off from the base of the units and chemi- 
cally treated outside the main building before 
being discharged to the main sewer. The 
treatment plant is electronically controlled and 
can handle 8000 gallons an hour. A temperature- 
controlled jig-boring room is provided in the 
tool room for the manufacture of specialised 
tools to fine limits. 

The three single-storey buildings have fluores- 
cent lighting and are sound-insulated. Wood- 
wool slabs have been used in the roof construc- 
tion. Administrative offices, all housed on a 
mezzanine platform, are also treated with sound- 
proofing material. 
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New Range of Vacuum Gauges 


HIGH vacuum gauges of the “ Metrovac ” 
range have been redesigned by the Instrumenta- 
tion Division of Associated Electrical Industries, 
Ltd., Mosley Road Works, Trafford Park, 
Manchester, 17. We illustrate the control unit 
and measuring head of a Pirani gauge from 








Pirani gauge control unit and head. The control 
equipment is mounted on the panel, which can be 
rack-mounted by means of an adaptor if required 


this series, which also includes ionisation, 
penning and thermocouple gauges, and covers 
the pressure range from 107mm to Imm 
mercury. 

The gauge heads for the new range are small, 
robust and demountable; they are metal- 
encased and have been specially designed so that 
wearing parts can be replaced at little cost. The 
elements, in particular, can be replaced in situ 
quickly and easily. Control units give direct 
readings. The control equipment is compact 
and is mounted for ease of maintenance on a 
panel which slides into a portable pressed metal 
case. Alternatively, units can be mounted in 


Post Office racks, for which purpose a series of 


adaptor panels is available. Vacuum pipework 
connections have been standardised, with corre- 
sponding reductions in cost. 

[Reply Card No. E6171) 


Output Power Meter 


WE illustrate an output power meter designed 
to measure the output power of audio oscillators, 
amplifiers and networks as well as to determine 
directly the source impedance of equipment 
operating in the range from 10 c/s to 50 kc/s. 





Mains- or battery-operated meter giving direct read- 
ings of audio power and source impedance 


The instrument, made by Dawe Instruments, Ltd., 
99, Uxbridge Road, London, W.5, measures 
output power by providing between its input 
terminals a resistive load of high-power wire- 
wound resistors for the equipment under test. 
Forty values of resistance, distributed approxi- 
mately logarithmically over the range from 
2:5 ohms to 20kQ, can be selected by rotary 
switches. The voltage across the selected load 
resistor forms the input to the transistor amplifier 
which drives the meter circuit. A variable 
attenuator is ganged to the resistance selector 
switches to give a direct reading of output power 
irrespective of the switch settings. A  four- 
position “ power range’ switch extends the 
power scale from 0:1mW to 10W in four ranges. 
Power level is also shown in decibels with 
reference to a level of ImW on an auxiliary 
scale. 

Accuracy is stated to be .0-5dB onthe x1, 

10 and = 100 impedance ranges, and --1-0dB 
on the x 1000 range (from 20 c/s to 20 ke/s), 
and to be unaffected if direct current is super- 
imposed on the a.c. signal through the load. 
The source impedance of equipment is deter- 
mined directly by adjusting the selector switches 
until the load is found which draws maximum 
power from the source. In this measurement the 
accuracies claimed are =-2 per cent from 20 k2 
down to 20 ohms, and +-5 per cent +0-25 ohm 
below 20 ohms. When the meter is not powered 
from the mains, the self-contained dry batteries 
give approximately 700 hours of operation before 
the reading in the test position of the ** supply ” 
switch indicates that renewal is necessary. 
Overall dimensions are 6in by 5}in by 8}in high 
(104in over the handle, which also acts as an 
adjustable stand). The weight, complete with 
dry batteries, is about 74 

[Reply Card No. E6172] 
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Precision Pulse Source 


AN all-electronic precision pulse source is now 
in production which provides a_ time-interval 
accuracy of the order of a few seconds a year 
and forms a unit measuring only 12in by 8 in 
by 7jin. The unit, known as the A.T.E. crystal 
chronometer, and marketed by Communication 
Systems, Ltd., Norfolk House, Norfolk Street, 
London, W.C.2, employs a crystal-controlled 
oscillator to generate a basic frequency which is 
fed to a series of binary dividers. The divider 
outputs are applied to separate pulsing relay 
circuits to produce individual outputs of 
pulses occurring at required intervals. As seen 


ap aie 


i 


a Soap 





Crystal chronometer withdrawn from case to show 
assembly of plug-in printed circuit boards 


in the illustration, plug-in printed panels carry 
the transistorised circuits. In the standard 
chronometer for general application there are 
three outputs from seed relays, giving square- 
wave pulses at intervals of one, thirty and sixty 
seconds respectively, but other pulse output rates 
can be provided. For example, for installation 
in the research ship ‘** Discovery II,’ the chrono- 
meter is being arranged to provide outputs of 
50in per second for power generator synchronisa- 
tion, and 1000in per second for oscilloscope time 
base triggering, in addition to the one, thirty and 
sixty-second pulse intervals for master time 
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The chronometer can also provide 
a 20 millisecond marker for use in electro- 
cardiographic study, which can be applied 
simultaneously and in time phase to a large 
number of recording instruments. 

Frequency stability is achieved by appropriate 
selection of pre-aged crystals with characteristics 
matched to the diurnal temperature variation 
conditions in which they are to be used. Where 
the daily temperature variation is excessive, or 
wide differences in temperature are encountered 
from day to day, as in airborne or shipborne 
installations, the chronometer employs a ther- 
mally compensated crystal oscillator which 
operates without heaters or thermostats and so 
consumes no extra power. Accuracy is stated 
not to be affected by vibration or movement. 
Standard models operate on 24V d.c. but chrono- 
meters for mobile use can be produced to 
operate on other voltages. 

{Reply Card No. E6173] 


Standard use. 


Low-Capacitance Bridge 


INTRODUCTION of a new low-capacitance bridge, 
type TF1342, for applications such as_ the 
measurement of the temperature coefficient of 
capacitors or changes in valve interelectrode 
capacitance is announced by Marconi Instru- 
ments, Ltd., St. Albans, Herts. The bridge 
measures the capacitance between any two 
terminals of a three-terminal network and is 
virtually unaffected by the impedance between 
either of these terminals and the third point. 
As a result, connection to the component under 
test can be made by long leads without affecting 





Transformer ratio-arm bridge with direct readout 
for measurement of low capacitances 


the measurement accuracy. This feature allows 
in sita measurement of remote or wired-in 
components without the need to disconnect 
associated circuits, and is particularly valuable 
where it is important to include inherent shunt 
and stray capacitances. 

The resistive and reactive components of the 
unknown capacitor are separately balanced out 
in a transformer ratio-arm bridge, the unknown 
and standard impedances being connected in 
opposite sides of the bridge. Capacitances from 
I11luzF to 0-002uuF can be read, it is stated, 
with an accuracy of 0:02 per cent. Readings are 
taken direct from the four calibrated dials 
seen at the top of the panel in the illustration, 
after they have been adjusted for balance on the 
meter. The position of the decimal point is 
shown automatically by one of the two indicator 
lamps according to the setting of the decade 
switch. 

The effective shunt resistance of the component 
under test is balanced by a standard resistor 
fed via three switched transformer tappings and a 
continuously variable potentiometer. <A _ total 
range from 1M® to at least 1OOOM2Q is available. 
The bridge incorporates an internal 1000 c/s 
oscillator and detector. The detector gain can 
be switched to provide high or low sensitivity 
and, to facilitate balancing, automatic gain 
control is used to give a progressive increase in 
sensitivity as the balance point is approached. 

[Reply Card No. E6174] 
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Phenol Plant at Grangemouth 


A SYNTHETIC phenol plant having a produc- 
tion capacity of 13,000 tons per annum has been 
built at Grangemouth for British Hydrocarbon 
Chemicals, Ltd., and has recently come on 
stream A general view of the phenol and 
cumene units is given in our illustration, with 
the cumene distillation columns on the right 
Both the phenol and the other major end pro- 
duct, acetone, have proved to be of the quality 
expected. The plant, which ts the first of its 
design to be built in this country, consists of 
two anits, and in the first cumene ts produced 
by reacting benzine with propylene, a product 
of the primary “ cracking ~ process at Grange- 
mouth In the second, using the continuous 
process developed by the Distillers Company, 
Ltd., the cumene ts oxidised to its hydroperoxide 
which is then split into phenol and acetone. 
Most of the plant has been fabricated in stain- 
less steel to ensure a high quality product and 
to avoid the discoloration associated with 
trace contamination with iron. There is a 
process control laboratory and product bulk 
handling equipment for despatch by road or 
rail tank wagons For the phenol special 
insulated stainless steel tanks, fitted with heating 
coils, are used. The design of the plant is such 
that when the phenol unit is in full operation a 
surplus of Ccumene is produced, and shipments in 


buik are already being exported from Grange- 
mouth to Europe. the main contractor was 
Sione and Websicv Engineering, Lid., and tie 






and which do not feed satisfactorily by the use 
of conventional methods. The Gardner appa- 
ratus (illustrated herewith) will handle materials 
such as wood shavings, soft brown sugar and 
damp granulated products, and has a wide 





Stirred bunker and belt feeder 


application in all industries where difficult 
materials have to be handled and weighed by 
hand. 

The unit is based on a bunker which ts fitted 
with an internal slow-running agitator which 
keeps the material “live within the bunker 
A small 
delivered 


and prevents any tendency to bridge. 
volume of 


the “live? material ts 
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Phenol and cumene units, seen from the east 


cumene unit was built to the specification of 
Scientific Design (U.S.A.) 

The company also plan to build three new 
major plants at Grangemouth. One unit will 
double the existing butadiene production capa- 
city while the other two plants will manufacture 
methanol and ethylene dichloride All three 
plants, it is expected, will be commissioned in 
1961. 

{Reply Card No. E6181] 


Stirred Bunker and Belt Feeder 


WILLIAM GARDNER AND SONS (GLOUCESTER), 
Ltd., Bristol Road, Gloucester, has designed a 
machine to store, weigh, and to feed at a pre- 
determined rate into the processing machines, 
materials which are normally difficult to handle 


through an opening in the side of the bunker, 
and the same total volume is always present 
within a container at the side of the bunker 
By this means, the density of the material 
available is not likely to vary due to a variation 
in the amount present in the main bunker. 

The associated feed mechanism consists of a 
belt which draws a layer of the material forward. 
Whilst most feeders at this point have a stationary 
gate to control the level of the material on the 
belt, this unit uses a rotating trimmer. When a 
stationary gate is used in a normal machine, 
materials tend to build up behind the gate, with 
the result that there is an uneven flow on the 
belt, but the Gardner trimmer eliminates the 
build-up tendency, and the belt draws forward 
a level carpet of material giving a volumetrically 
constant output. 


The feeding belt is often fitted with a weighing 
mechanism which “senses”’ the weight of 
material on the belt at any time. By use of a 
suitable feed-back system giving signals to a 
controlling device, the heignt of the rotating 
trimmer is adjusted and thus the thickness of 
the carpet on the belt. The belt therefore 
delivers a regular weighed quantity of material 
per minute, even although the density of the 
presented material in the original bunker may 
vary thoughout the run. The degree of accuracy 
possible is dependent on the type of material, 
but with such widely differing materials as wood 
chips and castor sugar accuracy better than 

| per cent has been achieved. 

[Reply Card No. E6182] 


Rope Belt Conveyor 

A ROPE conveyor system developed by Joy- 
Sullivan, Ltd., of Greenock, comprises flexible 
** Limberollers ** mounted in rigid, tubular steel 
cradles, which in turn are suspended at each 
end between parallel wire ropes. These rope 
Stringers, as can be seen in our illustration, are 
held at the required height by chains attached 
to stands, which carry integral return idlers,. 
When used for temporary installations an 
entire system can be quickly sct up, dismantled 
and relocated to meet various point-to-point 
conveyor requirements. 
ling is facilitated by the 
handle-bolts on the cradle 


Erection and dismant- 
use of quick-release 
brackets and support 





Rope-belt conveyors system for temporary or 
permanent installation 


stands, and the low tension required on the wire 
stringers between anchor points simplifies the 
work of installation. 

The design of the system enables insertion of 
** Limberollers ** and support stands at wide 
intervals—rollers from 4ft to 9ft apart and 
stands from 12ft to 40ft apart—depending on 
the load carried. Belt loadings up to 150 cubic 
feet per pound are possible, and the system is 
available for any belt width from 16in to 36in. 

It is claimed that the conveyor is particularly 
suited to outdoor applications, where it can be 
arranged to follow ground contours and span 
gullies, &c., without the need for elaborate 
support structures. On underground mining 
installations a conveyor can be quickly extended 
to keep pace with rapidly advancing faces. In 
this application the flexible *“ Limberoller ” 
idlers in their swivel mountings conform to the 
load, and provide a cushioning effect which 
absorbs shock and surge loadings. The trough- 
ing catenary exerts a self-centring action on the 
material, largely preventing spillage and under- 
belt material build-up. 

[Reply Card No. E6183} 
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Self-contained air compressor set for mine stowage work 


Air Compressor Set for Mine 
Stowage Operations 
We illustrate a skid-mounted air Compressor 
set which has been developed by Tilghman’s, 
Ltd., Broadheath, Altrincham, Cheshire, fo 
use in power stowing applications in coal mines. 


By using this equipment for the direct supply of 


compressed air to power stowers the makers 
State that considerable economies can be 
achieved. In power stowing, if air is used directly 
from a mains supply the need to reduce the 
pressure from, say, 80 lb per square inch down 
to ISlb per square inch, where some 20,000 
cubic feet per minute is required, there 
is a considerable wastage in power, and 
also in some mines this quantity of air is not 
available. It is further pointed out that the 
operating pressure at which stowing takes place 
can vary considerably from strata to strata. If 
the material is dense it will require high operat- 
ing pressure to carry it, whereas if it is light, it 
can be carried at a comparatively low pressure. 
These variations may be as much as 100 per 
cent, that is from, say, 10 Ib to 201b per square 
inch. The machine used to supply the com- 
pressed air must, therefore, have a_ variable 
compression ratio in order that the air is supplied 
at just the correct pressure to carry the material. 
If a machine with a fixed compression ratio 1s 
used, it is either limited in its application, or 
part of the time it will be operating uneconomic- 
ally if designed for the upper pressure limit. 

The new Tilghman compressor is of four- 
cylinder horizontally-opposed design with four 
single-acting, trunk piston, Il4in diameter 
cylinders having a stroke of 5tin. The machine 
is driven at 1000 r.p.m. and has an infinitely 
variable compression ratio. It is designed to 
compress air to the desired operating pressure 
for stowage purposes and by so doing only 
requires the horsepower needed to produce that 
pressure. The machine can easily be unloaded 
for running light, as it uses a conventional 
governor and operates on the suction unloading 
principle by which claw plungers hold the suction 
valves open and prevent compression. With 
this type of unloading the light load horsepower 
is only about 10 per cent of the full load power. 
A water cooling system is built into the equip- 
ment and after coolers are incorporated to 
ensure that the temperature at the stowing pipe 
is comfortable for operating conditions. 

[Reply Card No. E6191] 


Viscosity Controller 


A Viscosity controller has been developed by 
Smiths Industrial Instruments, Ltd., Chronos 
Works, North Circular Road, London, N.W.2, 
to provide a precise continuous means of con- 
trolling the process of blending heavy and gas 
oils in the production of fuel oils. This equip- 
ment was developed at the request of the Mobil 
Oil Company, Ltd., as the normal procedure 
followed in testing the viscosity of blended oils 


in the laboratory was expensive, complicated, 
and lengthy. The difficulty encountered in 
achieving a quick and accurate check of viscosity 
has led to the general practice of introducing 
into a blend a higher percentage of expensive 
gas oil than really necessary in order to ensure 
that the quality of the mixture does not fall 
below the standard of viscosity guaranteed to a 
customer. When the requirements for the new 
equipment were specified it was required that it 
should monitor the output of a blending unit, and 
maintain a viscosity to within 2 per cent, with 
a time response not exceeding thirty seconds 
The difficulty of meeting such a requirement 
can be appreciated by 
the fact that the blended 
product is subject to 
variations of temperature 
and pressure, and a de- 
viation of 1 deg. Cent. 
can cause a change of 
10 per cent in viscosity. 
Further, many tons of 
oil can pass the control 
point whilst the control 
is operating if — the 
response time is unduly 
long. The equipment 
which has been develop- 
ed, it is claimed, has a 
time response of twenty- 
five seconds and can 
detect a change of vis- 
cosity as small as | per 
cent. 

One of the controllers 


installed at the Elles- 
mere Port ocean ter- 


minal of the Mobil Oil 
Company, Ltd., can be 
seen in our illustration. 
The instrument incor- 
porates two rotating cup 
viscometers by the use of 
which a sample delivery 
from the blending pump 
line, on the right, is 
continually balanced 
against the viscosity of a 
standard, laboratory pre- 
pared, sample fed by 
gravity from the contain- 
er to be seen mounted 
on the wall in the top 
left corner of the photo- 
graph. The output torque of the two identicai 
viscometers acts on a balance arm system. 
With each viscometer driven at the same speed 
and maintained at the same temperature the 
torques of the two viscometers will be equal if 
the viscosity of the sample is the same as that 
of the blended product, and the balance arm is 
maintained in a state of equilibrium. A change 
of viscosity in the blended product will cause the 
balance arm to move and actuate a micro-switch 
or pneumatic control to adjust the blend. 


Viscosity controller for blended fuel oils. 
of a standard sample with that of the blend; 
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The viscometers run in a water bath heated 
by an electric element and the sample blend, 
passing through a heat exchanger in the bath, 
quickly attains the same temperature as the stan- 
dard sample before it passes into the blend visco- 
mator. A pump through which the blended 
product is ted into the viscometer maintains 
the delivery pressure at a constant level. The 
precise heat of the water bath is not important 
as the viscosity of each sample is measured at 
the same temperature ; in practice the tempera- 
ture is increased when dealing with products of 
high viscosity to reduce torque to a reasonable 
value. On installation two identical samples ot 
oil are run through the instrument to check the 
operation of the viscometer, and any variations 
are eliminated by adjustment of the fulcrum of 
the balance arm. 

We are informed that the oil company can 
now guarantee blended products with viscosities 
within | per cent with the new controller, and, 
to date, savings of 3 to 4 per cent per ton have 
been effected in oil blending costs. 


[Reply Card No. E6192] 


Data Transmission Facilities 


Users of electronic computers, and potential 
users of data transmission, will shortly re- 
ceive a questionnaire from the Post Office 
asking what data transmission facilities may be 
needed in the future and saying what Post Office 
services are currently available. The survey will 
be made of about 350 organisations, including 
banks, insurance companies, finance houses, 
and industrial concerns and Government Depart- 
ments. As more and more computer and 
punched card equipment is brought into use for 
commercial, industrial and scientific purposes, 





This equipment compares the viscosity 
it is capable of detecting a change 
of viscosity of 1 per cent and has a time response of twenty-five seconds in making 
adjustments to the blend 


the necessity for new and sometimes more 
speedy transmission of data arises. This usually 
means sending information from branches or 
departments of an organisation to a central 
point for processing by computer or punched 
card equipment, and sometimes the return of 
information to the originating point after 
processing. The Post Office already has a 
varying range of apparatus and lines which can 
be used for this purpose, and is anxious to keep 
abreast of demand and to develop new facilities. 
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World Trade Outlook 

The Government's Economic Survey, 
which was published at the end of last week, 
inevitably includes material which is repeated 
in the Chancellor's budget speech. The 
budget is referred to on page 591 of this issue. 
Ihe observations made in the Economic 
Survey on the world outlook suggest that, 
in industrial countries, expansion will con- 
tinue in 1960, though probably not as rapidly 
as in 1959. In the U.S.A., for example, 
production increased by 13 per cent last 
year, but part of that represented a recovery 
from the recession of 1957-58 so that the 
growth in 1960 may be smaller. In Germany 
and some other European countries, where 
there was a rapid expansion last year (and 
no recession in 1958), Governments have 
taken, or are proposing, action to moderate 
the growth of demand. Nevertheless, the 
general trend should be strongly upwards 
and should lead to further expansion in trade 
between industrial countries. In addition, 
the survey continues, the primary producing 
countries can be expected to contribute more 
to the growth of world trade in 1960 than in 
1959. Their spending power should be 
higher as a result of the rise in their export 
earnings and the increased flow of inter- 
national capital in the past year, both of 
which should be sustained in the current 
year. These increases, it is thought, together 
with the recent relaxation in their import 
restrictions, should lead to a marked rise in 
their imports this year. The increase in 
world demand for raw materials, resulting 
from the expansion in industrial countries, 
may, it is thought, lead to a rise in prices, 
but the productive capacity of primary pro- 
ducing countrics has been greatly extended 
in recent years and they should be able to 

increase the supplies of most commodities. 


Engineering Statistics 

The Board of Trade says that, accord- 
ing to preliminary estimates, production in 
the engineering and electrical goods indus- 
tries in January was 15 per cent higher than a 
year earlier. This increase was substantially 
higher than in the fourth quarter of 1959, 
though it is pointed out that there are 
* sizeable variations from month to month.” 
The volume of orders on hand, which had 
increased slightly in the fourth quarter of 
1959, rose 3 per cent in January. 

More detailed information about activity 
in the engineering industries in the fourth 
quarter of last year is now available. In the 
year 1959 as a whole, production in mechani- 
cal and electrical engineering increased by 
over 6 per cent compared with 1958, the 
December 


index numbers at the end of 
(1954-100) being 114 and 156 respectively. 
The most vigorous growth was in the 


electrical engineering sector, where produc- 
tion was |2 per cent more than a year earlier ; 
mechanical engineering output was 2 per 
cent higher. In the mechanical engineering 
sector, output in the first six months of last 
year was slightly less than in the comparable 
period of 1958, but in the third quarter it 
was 2 per cent more and in the fourth 
quarter 8 per cent more than a year earlier. 
Refrigerating machinery, industrial engines, 
contractors’ plant, textile machinery, office 
machinery and pumps, valves and com- 
pressors all contributed to this increase, 


There was an off-setting decline in deliveries 
of industrial plant and fabricated steelwork 


and in machine tools, although deliveries of 


machine tools increased slightly in the fourth 
quarter of the year. In the electrical engineer- 
ing industries, output increased steadily 
throughout last year. In the first six months 
production was 8 per cent more, in the third 
quarter 18 per cent more, and in the fourth 
quarter 13 per cent more than in the corres- 
ponding periods of 1958. In the early part 
of the year, the increase was mainly owing 


to the outstanding rise in the production of 


consumer goods ; in the second half of the 
year, however, output of capital goods was 
beginning to improve. 


Local Employment Act 
The first order made by the Board of 
Trade under the Local Employment Act 
fixed April | as the day appointed for the 
Act to come into operation. On that day, 


the managing directors of about 47,000 
manufacturing establishments in Great 
Britain received a letter from Mr. John 


Rodgers, Parliamentary Secretary, Board of 
Trade, setting out the advantages of the 
“development districts.” The new Act 
empowers the Board of Trade to give various 
forms of assistance to industrial projects in 
these development districts, in any place to 
which people from development districts 
travel to work and in any place which is a 
reception area for a development district 
under an official overspill scheme. The 
Board has to be satisfied, of course, that the 
projects assisted will provide continuing 
employment. Thus, the Board or Trade can 
provide premises for any kind of undertaking, 
for rent or purchase on deferred terms, 
rent being related to the current market 
value of property in the district. 

Business men who prefer to build their 
own premises may be eligible for a grant of 
85 per cent of the difference between the 
estimated cost of providing a Government 
factory suitable for their purposes and the 
value such a factory would have on the 
market. In considering applications for 
this grant, the Board consults an advisory 
committee to ensure that applicants have 
good prospects of commercial success. The 
grant may in some cases amount to as much 
as a quarter of the cost of putting up a build- 
ing. It should be noted that the power to 
make loans or grants is exercised only on 
the advice of the advisory committee ; this 
committee’s recommendations to the Board 
cover the nature and the amount of the 
assistance that should be given and the 
appropriate terms. The usual form of 
assistance is by way of a loan, but grants 
may be made where appropriate towards 
the cost of paying interest in the early years 
of a project on money borrowed from com- 
mercial sources, or towards unusual initial 
expenses arising solely from the choice of a 
development district. Loans may be made 
for the acquisition of premises, plant, 
machinery and equipment of all kinds, as 
well as for working capital ; if necessary, 
repayment can be spread over ten years or 
more. Interest is fixed on _ reasonable 
terms, and may, for example, in the case of 
a new business being started up, be deferred 
for a time, or, indeed, may be remitted 
altogether for the first year or two. In 


addition to these Board of Trade powers of 
giving financial assistance to firms, the 
Ministry of Labour can help in the transfer 
of key workers to a new locality and the 
Ministry of Housing and Local Government 
can assist the provision of houses for key 
workers in the new locality. : 


Coal, Electricity and Gas 
A White Paper was issued on Monday 
giving details of capital investment in the 
coal, electricity and gas industries during 
the financial year which has just ended and 
information as to expenditure approved for 


the current year. For the National Coal 
Board, approval has been given to an 
expenditure during 1960 of £120 million 


on fixed assets, that sum being made up of 
£105,300,000 on collieries and associated 
activities ; £2,500,000 on coke ovens, and 
£12,200,000 on ancillary activities. Since 
approval of this proposed level of expen- 
diture was given, however, the Board has 
modified its plans slightly and capital invest- 
ment this year is now expected to be rather 
less than the £120 million. 

For the Electricity Council 
boards, the programme of expenditure 
approved for 1959-60 was £303,500,000, 
Whereas actual capital expenditure is esti- 
mated to have been £308,200,000. But the 
Minister of Power is satisfied that the excess 
expenditure of £4,700,000 on fixed assets 
was incurred mainly because work at power 
stations proceeded faster than was expected 
and progress payments to contractors con- 
sequently became due earlier than was 
expected ; the excess expenditure was partly 
offset by an under-spending of £2,500,000 on 
nuclear fuel. The expenditure approved for 
1960-61 is £275,400,000, but since that 
approval was given (August, 1959) the 
Central Electricity Generating Board has 
reached the conclusion that expenditure in 
the current year on existing contracts is 
likely to be higher than had been expected. 
The change, it is stated, is mainly owing to 
the fact that payments still to be made in 
respect of the nuclear stations under con- 
struction, and to some extent the conven- 
tional stations also, now seem likely to fall 
due earlier than had been anticipated. Thus, 
increased expenditure under these contracts 
in 1960-61 will be offset by reductions in 
later years. The area boards, too, have 
increased their estimates for 1960-61, as 
owing to the expansion in the economy last 
year, load growth has been heavier than 
expected. This has necessitated a revision 
of their plans for extending and reinforcing 
their distribution systems. 

The gas industry’s expenditure in 1959-60 
on fixed assets is estimated to have been 
£48,400,000 against an approved sum of 
£55,500,000. This under-spending was due 
to unforeseen delays in beginning work on 
some major projects and there was also 
some slowing down of the programme 
generally. The expenditure approved by 
the Minister of Power for 1960-61 totals 
£53,000,000, which includes £18,800,000 for 
gas manufacture, £30,800,000 for distribu- 
tion and consumer service and £3,400,000 
under “ miscellaneous.” The White Paper 
says, however, that recent estimates suggest 
that this year’s actual expenditure is likely 
to fall below the £53,000,000. 


and area 
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Appointments 


Major Victor B. J. Stttey has been elected to 
the board of directors of Acrow (Engineers), Ltd. 


Mr. E. V. Zimmer has been appointed sales 
manager of Aldersley Engineers, Ltd., in succession 
to Mr. B. A. Lewis. 


British RAILWAYS, WESTERN REGION, announces 
the appointment of Mr. S. Ridgway, A.M.I.Mech.E., 
M.1.Loco.E., as locomotive works manager, Swindon. 


BRITISH INSULATED CALLFNDER’S CaBLes, Ltd., 
announces that Mr. J. A. Rodgers has been appointed 
to the position of divisional sales manager (acces- 
sories). 

THE IRON AND STEEL. INSTITUTE announces that at 
the annual general meeting to be held on May 3, 
Mr. W. F. Cartwright will take over from Mr. William 
Barr as president for 1960-61. 


CAMMELL LAIRD AND Co. (SHIPBUILDERS AND 
ENGINEERS), Ltd., announces that Mr. A. Duncan, 
repair manager, and Mr. P. A. J. Hernu have been 
appointed directors of the company. 

Mr. R. P. JANION has been appointed sales engineer 
of the switchgear division at the Witton Works of 
The General Electric Company, Ltd., responsible 
for switchgear for voltages of 3-3kV and above. 

Mr. lvon A. BaiLey has been appointed deputy 
chairman of The Mond Nickel Company, Ltd., and 
of Henry Wiggin and Co., Ltd., and Mr. Edward 
Vaughan has been appointed a director of both 
companies. 


THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND announces that Mr. John Brown has 
been elected president, and Mr. D. W. Low and 
Professor A. S. T. Thomson, vice-presidents for the 
session 1960-61. 


HOLMAN BrotHers, Ltd., has appointed Mr. 
Peter M. McKay to a newly created senior technical 
sales post to represent the Holman Group of com- 
panies in all sales and consultancy activities in con- 
nection with the oil industry. 


Mr. JAcK Reap, Standard Telephones and Cables, 
Ltd., has been elected chairman of the publicity 
committee of The Electronic Engineering Association 
in succession to Mr. R. P. Raikes, Marconi’s Wireless 


Telegraph Company, Ltd., who becomes vice- 
chairman. 
Dr. R. L. P. Berry, beryllium project manager, 


has been appointed to the board of Imperial Chemical 
Industries, Ltd., metals division. Dr. Berry has also 
been appointed to the delegate boards of two L.C.I. 
subsidiary companies, Marston Excelsior, Ltd., and 
Lightning Fasteners, Ltd. 

Mr. JOHN O. SEWELL has been appointed general 
manager of the British Materials Handling Division 
and the British Lock and Hardware Division of 
[he Yale and Towne Manufacturing Company. 
Mr. Sewell succeeds the late Mr. H. Gilbert Ramsell 
in this post and also as managing director of E. 
Tonks and Sons, Ltd. 


JOHN BAKER AND Bessemer, Ltd., announces that 
Mr. S. E. Baker, chairman and managing director, 
and Mr. W. Allen have retired from the board of 
directors. Mr. Henry Baker has been appointed 
chairman and a managing director, and Mr. Bernard 
Baker has also been appointed a managing director. 
Mr. Frank Betts and Mr. James Fouldes have been 
appointed directors. 

Sir NutcomBe Hume has agreed to continue as 
chairman of the Colonial Development Corporation 
for a further eight months from April 1, 1960. Lord 
Howick has been appointed deputy chairman for the 
same period. Mr. Arthur Gaitskell and Sir Clem 
Pleass have been reappointed members of the 
Corporation for a further year from April 1, 1960, 
and Mr. A. P. H. Aitken has been appointed a member 
for three years. Sir Hugh Beaver, deputy chairman, 
and Mr. E. W. D. Skinner, member, retired from the 
Corporation on March 31, 1960. 


BRISTOL AIRCRAFT, Ltd., states that in view of the 
forthcoming transfer of the company to the British 
Aircraft Corporation, Ltd., the undermentioned 
changes have been made in board membership and 
executive appointments : Rear-Admiral Sir Matthew 
Slattery and Mr. P. G. Masefield have resigned from 
the Board and have relinquished their appointments 
as chairman and managing director. (Sir Matthew 
Slattery remains a director of The Bristol Aeroplane 
Company, Ltd., which retains its holding in Short 
Brothers and Harland, Ltd., of which he is chair- 
man and managing director.) Sir Reginald Verdon 


Smith has been os chairman of Bristol 
Aircraft, Ltd. Dr. A. E. Russell, chief engineer of 
Bristol Aircraft, Ltd., has been appointed technical 
director and has retired from the board of the Bristol 
Aeroplane Company. Mr. J. F. Harper, assistant 
managing director of Bristol Aircraft, Ltd., has 
been appointed director and general manager 
Mr. D. J. Farrar, chief designer (guided weapons), 
has been appointed chief engineer (guided weapons) ; 
Dr. W. J. Strang, chief designer (fixed wing air- 
craft) has been appointed chief engineer (aircraft). 
Mr. Farrar and Dr. Strang have been appointed to 
the board of Bristol Aircraft, Ltd. Mr. H. Giddings, 
assistant chief engineer, has been appointed chief 
development engineer. 


BirFIELD, Ltd., has announced that Mr. M. S. 
Crosthwaite is relinquishing his appointment as 
managing director of Hardy Spicer, Ltd., to become 
technical director of Hardy Spicer, Ltd., with the 
additional responsibility of advising the Birfield 
Group on the a and development of transmission 
equipment. Mr. W. Evans, formerly managing 
director of csi ol and Presswork, Ltd., is to be 
managing director of Hardy Spicer Ltd. Mr. R. K. 
Johnson, a director of Forgings and Presswork, Ltd., 
is to be director and general manager of that com- 
pany. These appointments become effective on 
May |. Mr. Evans remains on the board of Forgings 
and Presswork, Ltd., as deputy chairman. 

THE GENERAL ELectric Company, Ltd., has 
announced the following appointments : domestic 
equipment group, Mr. D. E. Kidner—group sales 
manager. Installation equipment group, Mr. H. F. 
North—sales manager, Mr. S. J. M. Hoult—supply 
manager ; Pirelli-general cable division, Mr. F. E. 
Everard—manager ; switchfuse, gear and acces- 
sories division, Mr. J. B. Smyth—manager, Mr. P. E. 
Wheatland—deputy manager; conduit division, 
Mr. J. L. Simson—manager. Lighting and heating 
group, lighting division, Mr. W. A. Villiers—man- 
ager, Mr. D. W. Durrant—commercial manager, 
Mr. C. Dykes-Brown—technical sales manager, 
Mr. A. C. C. Moore—manager, G.E.C. Lighting 
Equipment, Ltd. (River Works) ; industrial heating 
division, Mr. A. L. Dandy—manager, Mr. C. A. 
King—assistant manager; market development, 
Mr. Ivor Williams—manager Magnet Works, 
Mr. A. R. Green—general manager, Mr. S. A. 
Ritchie—group accountant. Osram group, Osram 
lamp division, Mr. W. J. A. Woodward—general 
manager manufacture and development, Mr. A. H. 
Willoughby—technical manager, Mr. L. A. Mills 
general sales manager, Mr. S. F. Stringer-—overseas 
sales manager, Mr. S. K. Hardy—chief accountant, 
Mr. H. O. Weare—administration manager. Radio 
group, Mr. A. E,. Frost-—group sales manager, 
Mr. R. G. E. Mayo--group commercial manager. 


Business Announcements 


THE HOLLAND-AMERICA LINE announces _ that 
Willem H. de Monchy has retired as joint president- 
director of the company. 


Mr. S. AUSTEN STIGANT, M.I1.E.E., technical 
adviser to Johnson and Phillips, Ltd., has retired 
after nearly forty years’ service. 

BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
states that its Dumfries branch now has an additional 
telephone number, Dumfries 2402. 

SoAG MACHINE TOOLS, Ltd., Juxon Street, Lambeth, 
London, S.E.11, has been appointed sole distributor 
for Great Britain and Eire for Ortlinghaus clutches. 

Mr. FRANK M. RyAn, director of Norton Grind- 
ing Wheel Company, Ltd., and vice-president and 
general manager of Norton International Inc., has 
retired after more than forty-six years with the 
company. 

PANTAK, Ltd., Vale Road, Windsor, Berks, 
announces that it has concluded an agreement with 
Sierex, Ltd., of 241, Tottenham Court Road, London, 
W.1, for the marketing and servicing of the Siemens 
15MeV industrial Betatron. 

GrorGE KENT, Ltd., states that it has transferred 
to Cam Gears, Ltd., with which company it has 
been very closely associated for over thirty years, the 
fixed assets, stock and work in progress of the 
company’s steering gear division. 

Nuts AND Botts (DARLASTON), Ltd., has acquired 
control of J. Stanley and Co., Ltd., Kings Hill, 
Wednesbury. The company will continue to trade 
under its own name and will operate as a subsidiary 
of Nuts and Bolts (Darlaston), Ltd. 


Mr. M. J. REANEY, director and general manager of 
Colt Ventilation, Ltd., has left the United Kingdom 
for his annual visit to the American subsidiary 
company, Colt Ventilation of America, Inc., Los 
Angeles, California, of which he is executive vice- 
president. 

DE HAVILLAND Ho.pinas, Ltd., states that follow- 
ing the recent serious fire at the Cowes factory of 
Saro Products, Ltd., arrangements have been con- 
cluded for the future manufacture and sales of 


Medino partitioning by William Mallinson and 
Sons, Ltd., 130, Hackney Road, London, E.2. 
The plastics division of Saro Products, Ltd., was 
unaffected by the fire and is in full production. 
MARCONI'S WIRELESS TELEGRAPH COMPANY, Ltd., 


announces that it has signed an agreement with the 
Indian Government, for co-operation in the local 
manufacture under licence of equipment of Marconi 
design. The agreement, which provides also for 
technical assistance and the supply of materials and 
components, will form the basis for Indian manufac- 
ture of equipment in the aeronautical radio, sound 
and television broadcasting, communications and 
radar fields. 

G. AND J. Weir, Ltd., Cathcart, Glasgow, S.4, 
announces that it has acquired a suostantial minority 
interest in the issued share capital of La Société 
D' Installations Thermiques et Auxiliaires de Machines 
(ITAM.), of 52, rue Deguingand, Paris. The 
companies have also entered into an agreement for 
the co-ordination and exchange of technical effort on 
products in which they are jointly interested. In 
addition, the agreement provides for joint sales 
representation in the Italian market and for the 
appointment of S.A. ITAM. as exclusive agent for 
the sale of all Weir products in France and Belgium. 

THe MINistRY OF HeattH and the Ministry of 
Housing and Local Government have decided that in 
future the Ministries should have separate engineering 
establishments. Hitherto the engineers working on 
behalf of the Ministry of Health have formed part of 
the staff of the Ministry of Housing and Local 
Government. Mr. D. A. Hughes, M.I.Mech.E., 
has been appointed chief engineer of the Ministry of 
Health and the staff concerned have been transferred. 
For the time being the engineering staff in the Welsh 
office of the Ministry of Housing and Local Govern- 
ment will continue to service the Welsh Board of 
Health, 

THe Simms Motor AND ELECTRONICS CORPORA- 
TION, Ltd., has established a group engineering 
centre at Western Avenue, Acton, within the premises 
of Aircraft Steel Structures, Ltd., a member of the 
Simms Group. The centre will undertake design, 
development and engineering projects for those 
companies in the group for which it is considered 
uneconomic to maintain a separate engineering 
organisation. It will take over the work formerly 
done by the Product Development Division, Simms 


Motor Units, Ltd., and will be controlled by Mr. 
H. G. Dunn, product development director of 
Simms. Group companies which already maintain 


their own engineering organisation will also be 
able to obtain assistance on design and development 


when required. 
Contracts 


THOMAS ROBINSON AND Son, Ltd., Rochdale, has 
secured a contract valued at 1,000,000 dollars from 
Liberty Flour Mills Incorporated of Manila. The 
contract calls for the erection and equipping of a 
complete flour mill with a capacity of 200 tons in 
twenty-four hours. Robinsons were awarded the 
contract for the first flour mill in the Philippines 
some two years ago, by Republic Flour Mills Incor- 
porated. The Liberty mill will be sited on the Pasig 
River, near Manila, only some 200 yards from the 
site of the Republic mill. 

THe GeNeRAL Exvecrric Company, Ltd., has 
received an order from the Central Electricity 
Generating Board for two sets of slip-power recovery 
equipment for the boiler feed pump motors at West 
Thurrock power station. Each equipment will be 
used with either one of two G.E.C. 6500 h.p. slip- 
ring motors operating over a speed range 2825- 
2550 r.p.m., the total value of motors and equip- 
ments amounting to some £200,000. It is believed 
that this order is the first placed for such equipment. 
In the scheme adopted for the West Thurrock power 
station, the sliprings of the main a.c. driving motor 
are connected to the input terminals of a three- 
phase bridge-connected silicon rectifier. The rectifier 
feeds a d.c. motor, which is coupled to an induction 
generator arranged to feed power back into the 
mains (THE ENGINEER, March 25, page 529). 





Multi-Purpose 


BY OUR SOUTH 


N improved design of lightweight cooling 
plant which the inventors consider can replace 
the currently employed parabolic cooling tower 
with timber fill, has been developed in South 
Africa by Messrs. C. E. G. Veladini and J. K. 
Moltum. The problem which it was desired to 
solve in an economic manner was the building 
of a natural draught cooler of reduced height, 
and with less carry-over than the standard kind 
of tower. Many aspects of the design, in par- 
ticular the small amount of carry-over (and also 
the absence of an excavated pond and buried 
pipes, which renders it easy to avoid leaks), are 
stated to open up special applications in the 
nuclear power field where spray and leakage 
would lead to radioactive contamination of the 
neighbourhood. 

The principle of the design* may be seen by 





Ate tee eee 

















SES hgh ot Sap Steg) DP 





a8 


Sectional clevation of water cooler 


ace 


hig. 1 
































PCecce 





| 
Revd 
Fig. 2—Part sectional plan of water cooler comprising 
four units arranged in a square. By omitting walls E 


and installing a fan in the central duct, the installation 
can be converted to induced draught 


Water Cooler 


AFRICAN CORRESPONDENI 


referring to Figs. | and 2. The cooler is placed 
on columns so that all parts are over a certain 
height above ground level. In the present case 
there are four independent units A (Fig. 2) 
which may be used all together in parallel, or 





Fig. 3—Prototype water cooler with combined direct 
and indirect cooling 


some can be closed down temporarily for 
overhauls. 

Each of these units employs natural draught 
although it is stated forced draught could also 
be installed in a very simple manner. In order 
to maintain the driving 
force in spite of reduced 
height, a warm air zone 
is produced above the 


fill and a cold zone 
below. This is done by 
providing an opaque 


roof B (Fig. 1), which 
keeps the lower part of 
the structure and _ sur- 
roundings in shadow, 
while a transparent wall 
C allows solar radiation 
to reach the top freely. 

Carry-over is dimin- 
ished by keeping the 
velocity of the rising 
airstream at a low level. 
In order to maintain the 
efficiency of the plant 
under those conditions, 
the timber fill is replaced 
by a double system of 
tubes comprising alter- 
nate layers mutually at 
right angles. Cool air 
from the shaded region 
is drawn through these 
tubes and subsequently 
enters the vertical ducts 
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and contribute to the ‘* indirect *’ cooling effect. 
* Direct ”* cooling in the normal manner is also 
obtained, through air flowing upwards through 
the space between the tubes, in counter-current 
to the water trickling down over the tubes. 

It is stated that corrosion of steel structures in 
the neighbourhood, due to moisture in the al 
rising from the cooler, is practically eliminated. 

The V.M. cooler is a lightweight design and 
does not need heavy foundations. It is claimed 
that it can be built in one-half or one-third the 
time required for an ordinary tower. 

The water coming down from the cooling 
tubes is collected in an elevated pond holding 
only a small volume. This enables the whole 
cooler to be sited on top of existing buildings, 
if required. With ponds in the ground it is 
often very difficult to trace and repair leaks, 
which is not the case with an elevated pond 
where any leak may be detected at one glance. 

A slight modification, viz. covering the air 
ducts at the top, omitting the walls E separat- 
ing the cooling units from the central chimney, 
and installing a fan at the top, makes it possible 
to convert the design to induced draught. In 
order to increase Capacity, more units can be 
added, or the height of the tower can be in- 
creased one unit at a time, thus causing a 
minimum of disruption of operation. 

A pilot plent embodying the principles des- 
cribed, but without the overhanging roof element, 
has been in operation in South Africa for the 
last three years (Fig. 3). 


Large Load Carried by the South 
African Road Transport Service 


THE road transport services of the South 
African Railways recently conveyed a 
large petrol storage tank from Kimberley 


to Beaconsfield. The tank, which measured 40ft 
in height, 24ft in diameter, and weighed 35 tons, 
is claimed to be the biggest and most awkward 
load ever conveyed over a public road in South 
Africa. The picture shows the load on the 
administration's 120-ton hydraulic suspension, 
low-bed, thirty-two-wheel trailer. 

Although this is claimed to be the biggest and 
most awkward load, the heaviest single load ever 
to be transported by the South African Railways, 
in this case by rail, however, was conveyed from 
Port Elizabeth to the Transvaal early in May, 
1959. The load consisted of a steel mill housing 
for the Iscor Works at Houtkop (Vanderbij 
Park). The weight was 155 tons and it was 
carried on a_ specially designed high girder 
wagon (U.18). The consignment was loaded ona 
special train which travelled during daylight 
hours only at a maximum speed of 15 m.p.h., 





6 X 4 Diamond T tracter with 120-ton drop, frame trailer: notice the differing 
attitudes of the axles of each of the separately steered bogies 





taking eight days to complete the journey of 


D. Owing to this arrangement wind blowing 
669 miles. 


South Afric , ] 
me from any quarter is able to enter the fill structure 


* British Patents No. 809906 and No. 809907 ; 
Patents No. 20488 and 20720. 
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Geneva Motor Show 


No. LI—( Concluded from page 583, April 1) 


N instrument with a potentially wide appli- 

cation is the * Pi-Meter ** (piezo meter) pro- 
duced by the Efka-Werke Fritz Kiehn G.m.b.H., 
Trossingen. This is a pressure gauge which 
can be fitted to the normal tyre valve in place 
of the dust cap. Unlike some earlier devices for 
similar purposes, the “* Pi-Meter”’ does not 
interfere with the existing valve in its function of 
retaining the air inthe tube ; when it is desired 
to check the pressure, the transparent cap of the 
meter is pushed inwards, opening the valve and 
connecting the meter to the tube, and a reading 
appears in the form of a transparent tinted 
cylinder sliding over the graduated scale. It is 
claimed that since the gauge only weighs } oz, 
it can be fitted without rebalancing the wheel. 
It has a limited range, and separate models are 
made for 141b to 261b per square inch and 21 Ib 
to 34 Ib per square inch ; since the vehicles with 
large numbers of wheels often use much higher 
pressures than these, there is clearly scope for 
further development. The * Pi-Meter ”’ fitted to 
an existing vehicle suffers from the disadvantage 
that it must be removed to adjust the pressure 
(only a minute amount of air is exhausted in 
obtaining a reading) but a vehicle with tube- 
less tyres could have two valves fitted to each 
wheel, one for the pressure gauge and the other 
for inflation and deflation. 


** Aquamatic ’’ transom drive ; transmission is through a universal joint, so that 
the boat can run in shallow water with the stern gear partly retracted 








Taking a tyre pressure reading with ‘* Pi-Meter ” 


MARINE ENGINEERING 


Noteworthy among the exhibits were stern 
gear installations intended to endow the inboard 
motorboat with the advantages, such as im- 
munity to beaching and 
steering response with no 
way on, associated with 
outboard engines. Left 
is seen the Volvo 
Penta installation, driven 
through a universal joint 
by a Volvo _ petrol 
engine in the stern of 
the boat. A _ reversing 
gear Is incorporated in 
the transmission down 
to the propeller hub, and 
the catch retaining the 
propeller in the down 
position is so arranged 
that it can only be re- 
leased when the drive isin 
neutral 
the propeller drive can 
be seen the back end 
of the telescopic tiller. 
The engine of _ this 
** Aquamatic © drive was 
described under ** Some 
Engines at the Boat 
Show’ in our issue of 


January 22 last. 


Even more radical was 
the Wido installation, 
which uses a pair of con- 
tra-rotating propellers. 
No reverse gear is used; 


instead, the steering 
gear is given unlimited 
travel. The _ steering 


control is by sprocket 
chain transmission with 
angle gearboxes, and at 
the wheel are two helm 
angle indicators, one 
blanked off to expose 
only the ahead direc- 
tion and the other only 


At the top of 





Retractable stern gear with unrestricted steering 


astern. When the propeller is retracted, the 
drive disconnects at a simple dog clutch. The 
engine in this case was a Porsche, which had 
been modified in exploitation of propeller law 
operation to give no less than 52 h.p. at 3600 
r.p.m.; the exhaust system is surrounded by the 
trunking carrying the cooling air outboard. 

Nevertheless, the outboard retains the advant- 
age that it can be fitted to more than one craft, 
aad to exploit this facility the Lesnor-Maehr 
Marine Company, Inc., of Floral Park, Long 
Island, have evolved a ** Multi-Pitch ’’ propeller. 
This is strictly not a variable pitch propeller, 
although on some models an extremely coarse 
pitch can be selected for prolonged trolling at 
low speeds, but rather a means of adjusting the 
motor-propeller combination to different boats. 
It is graduated in inches of pitch; as shown, the 
cam ring is locked by a clamp screw with a 
knurled head. 





** Multi-pitch ’’ propeller for outboard motor-boats 
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Kahl Nuclear 


Power Station 


By Dr.-Ing. HEINZ KORNBICHLER* 


The first German nuclear power station 


has been under construction since June, 


195%, and is due to go into service in the course of this summer. The plant, which is 

being built near Kahl on the River Main, comprises a boiling water reactor and will 

in its first stage have an electrical output of \SMW, with the possibility of extension 
to 30MW. 


N June 6, 1958, the Rheinisch-Westfalisches 
Elektrizitatswerk A.G., Essen (R.W.E.), 
placed an order with the Allgemeine Elektricitats- 
Gesellschaft (A.E.G.) for the construction of a 
ISMW _ experimental nuclear power stationt 
equipped with a boiling water reactor to the 
design of General Electric (U.S.A.). Sub- 
contractor for the civil engineering side is the 
Hochtief Company, while International General 
Electric, New York, is supplying the core, the 
control rods and their drive mechanisms, as well 
as a portion of the nuclear instruments. At the 
ume of the contract a very short construction 
period of just under two-and-a-half years was 
specified, in order to fulfil the main purpose of 
the present design which is to obtain as rapidly 
as possible the experience necessary for the 
building of large-size power stations. 

Although, for economic reasons, the trend with 
boiling water reactors is towards the direct 
utilisation in the turbine of the radioactive 
steam generated, at the Kahl power station a 
steam transformer is employed which produces 
non-radioactive secondary steam for the turbine. 
This decision was taken at the time on psycho- 
logical grounds as it was considered desirable to 
avoid the use of radioactive steam in the first 
German installation of this kind. In the mean- 
time, experience has shown that there are no 
technical objections against the direct use of 
radioactive steam. 

Special attention was paid in the design to the 
experimental nature of the station. Thus, it was 
stipulated that the reactor pressure vessel should 
be provided with all fittings and connections 
necessary if the plant was to be converted later 
on from natural to forced circulation. 

Besides making it possible to study the 
behaviour of the reactor under those two sets of 
conditions, this provision will also enable the 


Frankfurt/Main 
Versuchs-Atomkraftwerk Kah! 


* A.B.G.K.E.A 
t The operating company, 


Capacity to be substantially expanded in a second 
stage of construction. The additional steam 
which would be generated could either be 
converted into secondary steam by means of an 
additional steam transformer, for which a space 
has been left inside the reactor building, or else 
it could be used directly in a second turbine 
suitable for employing radioactive steam. It 
appears probable that the latter solution will be 
adopted in order to gain experience with this 
method. 

Site——As site for the experimental power 
station, R.W.E. selected an area in the vicinity 
of the town.of Kahl, on the River Main, a few 
hundred metres to the north of the existing 
thermal power station of Dettingen. This 
situation enables cooling water to be obtained 
from the Main as well as comparatively clean 
water for the auxiliary cooling system and for 
make-up from the nearby Gustavsee ; in cases of 
breakdown the electrical supply can be safe- 
guarded by the Dettingen switching station. 

One drawback of the site was the high level 
of ground water which made it necessary to 
use caisson foundations for the reactor building. 

Description of the Plant.—As may be seen from 
the schematic thermal flow diagram, Fig. |, the 
reactor has a maximum output of 60:-4MW 
(thermal) when it produces 118-5 tonnes per 
hour of saturated steam at 71-3 atmospheres 
absolute. This quantity of steam is fed into the 
steam transformer and there generates 105 tonnes 
per hour of saturated steam at 47:8 atmospheres 
absolute which is utilised in the 16MW turbine. 
In addition there is a by-pass system for obtain- 
ing nominally 3-4 tonnes per hour of desalted 
water by means of mixed filter beds, in order 
to minimise the mineral contents inside the 
reactor vessel. 

The power station consists of four main 
buildings : the reactor building, the turbine hall, 
the office building and the purification plant. 
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Fig. 1—Simplified flow diagram of Kahl nuclear power station. The steam and feed flow rates 
refer to maximum load conditions (60-4MW thermal) 
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Fig. 2—Section through reactor building 


two smaller buildings for the storage of liquid and 
solid radioactive waste. Our second photograph 
shows a view of the site under construction. 

Reactor Building.—The reactor is housed in a 
cylindrical steel shell of 46m height and 13-7m 
diameter, of which approximately one-half is 
below ground level. The shell is laid out for a 
pressure of 7°05 atmospheres absolute at 155 
deg. Cent., which are the conditions which would 
result from a failure in the primary circuit. Our 
illustration, Fig. 2, shows a section through the 
reactor building which contains the reactor 
primary circuit, consisting of the reactor pressure 
vessel, steam transformer and sub-cooler, purifier 
circuit with heat exchangers, mixed filter beds, 
feed pumps and feed water tanks, the no-load 
circuit with pump and heat exchanger for 
extracting heat during shut-down, normal and 
emergency controls, the auxiliary cooling circuit 
with a 50 cubic metres cooling water tank under 
the dome of the building, and a 30-ton travelling 
crane on a circular track. 

The reactor is placed slightly to one side of 
the centre line of the building. Two chambers 
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of double-storey height 
on either side, which at 
present stand empty, 
will later on accommod- 
ate the forced circulation 
pipework and pumps. 
The space below the 
Main operational floor 
not occupied by the 
reactor and its biolo- 
gical shield is divided 
into four storeys con- 
nected by stairs and 
access Openings measur- 
ing approximately 2m 
by 2m. 

Shielding of the 
reactor pipework and 
auxiliary installations 
has been dimensioned so 
as to enable operators 
to spend inside the build- 
ing, ten to twenty hours 
per week for inspection 
and control purposes, 
although the radiation 
leakage exceeds at many 
points the dosage which 
can be permanently 
tolerated. 

Turbine Hall.—Besides 
the turbine set, the 
turbine hall contains the 
feed preheater and feed 
preparation plant. In 
order to cater for sudden 
load fluctuations, a 
by-pass of 100 per cent 
capacity enables steam 
to be passed directly to 
the condenser. The by- 
pass valve is operated by 
the turbine output and, 
in order to avoid steam 
losses, returns auto- 
matically to the “shut” 
position in a Manner 
which has yet to be de- 
cided by experiment. 
This arrangement will 
serve to prevent rapid load changes from reach- 
ing the reactor. In the case of a very fast 
rise of the load, an inlet pressure controller at 
the turbine prevents a too rapid secondary 
pressure drop. 

Office Block.—The office block houses the 
control room and the usual ancillary services 
such as switchgear, batteries and emergency 
generator set, as well as laboratories re- 


on the left 


Steam transformer for Kahl nuclear power station. 





Fig. 3—Kahl nuclear power station under construction. 
is the reactor building. 


The domed structure 
In the centre, the waste disposal plant, 
The turbine hall is on the right 


quired for the experimental side of the work, 

In the central section of the control room are 
situated the measuring and control instruments 
for the nuclear operations, followed on the left 
by a diagrammatic panel for the remote control 
of valves and motors in the reactor building, the 
electrical and ventilation control panels, and a 
panel for emergency cooling in case of break- 
down. To the right of the nuclear section are 





The designed primary flow is 118-5 tonnes per hour 
of saturated steam at 71:3 atmospheres (absolute), generating 105 tonnes per hour of secondary steam 
at 47-8 atmospheres (absolute) 
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panels for the steam transformer and turbine, 
with room for extension in each case. 

Purification Plant.—All radioactive waste pro- 
ducts from the reactor, the laboratories and the 
laundry are collected in the waste treatment 
plant. Here the air from the reactor building is 
extracted by fans, completely filtered and 
exhausted through a 50m high chimney. 

All liquid radioactive waste products are 
processed by a water purification plant Consisting 
of combination filter beds, evaporators and 
storage tanks. The purified water is returned 
to the reactor plant, while the concentrated waste 
products are stored. It is intended to reach a 
mode of operation in which normally the 
nuclear sections of the plant do not require fresh 
water for make-up nor the removal of formerly 
radioactive and subsequently purified water. 

The northern part of the water treatment 
building contains a storage basin for spent fuel 
elements, a store for new fucl elements, and the 
machinery for emergency cooling of the reactor 
building in the case of a major breakdown in the 
primary circuit. Additionally, the building 
houses the heat exchangers and pumps for the 
intermediate cooling circuit, which for reasons of 
safety is interposed between all systems contain- 
ing active coolants and the external cooling 
water from the Gustavsee. The purification 
plant has its own control room. 

Waste Storage.—The storage facilities for 
liquid radioactive waste consist of two tanks, 
one for concentrates and one for spent radio- 
active ion exchange resins. These tanks are 
housed in a separate building, while another 
small building is to be used tor storing solid 
radioactive waste products. These will in general 
be stored in gastight metal containers. It is 
considered that the storage capacity provided 
will be sufficient for about ten years. 


Congress for Automatic Control 


The First International Congress of the 
International Federation for Automatic Control 
(L.F.A.C.) will be held in Moscow from June 27 
until July 7, and will be preceded by committee 
meetings on June 24 and the general assembly 
on June 25. About 280 papers, including 
twenty-eight from Great Britain, will be pre- 
sented in an abbreviated form. Technical 
sessions will deal with theory and experimental! 
investigations On automatic control and servo- 
mechanisms, components of control systems, 
and industrial applications. Those interested in 
attending the Congress should contact the 
Honorary Secretary, Group A (Engineering 
Applications of Automation) of the British 
Conference on Automation and Computation, 
1, Birdcage Walk, Westminster, London, S.W.1. 


Steam Transformer for Kahl Nuclear 
Power Station 


The purpose of the steam transformer which 
is being installed in the first German nuclear 
power station at Kahl is to utilise the steam 
produced in the reactor while at the same time 
giving protection from radiation. Our illustra- 
tion depicts the transformer in the works of the 
maker, Gutehoffnungshiitte Sterkrade Aktien- 
gesellschaft, Oberhausen-Sterkrade. Primary 
steam enters at the lower end (right-hand side 
in the illustration) at 286 deg. Cent. and 71-3 
atmospheres, and transfers its heat to water 
which circulates in an internal system of tubes, 
In the top section of the transformer the 
secondary steam thus produced is dried by first 
separating out any water and then passing it 
through a special drying section. The water 
which has been removed is returned to the 
bottom through the external pipes visible in the 
illustration. Finally the secondary steam is 
taken off at the top and passed to the steam 
turbine, while the primary condensate is trans- 
ferred to a feed water preheater where more of 
its heat is extracted, before being returned to the 
reactor. 

The steam transformer has a diameter of 
1:85m at the bottom, and 2:50m over the top 
section. The overall height is 12m, and the 
weight 86 tonnes. 
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new hydro-electric generating units was begun. 


Progress of the ‘Tennessee Valley he installed capacity of the power system was 
: increased by 775,000kW, bringing the total 
A | to 10,997,210kW. Of the total, 3,727,460kW 
ul 1ority was in hydro-electric plants. This included 
2,742,500kKW in T.V.A. water control projects, 
No. | 425,960kW in plants of the Aluminum Com- 
pany of America, and 559,000kW in the Cumber- 
HE upward trends in economic growth in bonds to finance future construction of powei pec oetai ae oe ee 
the Tennessee Valley region continued during — facilities. The enactment of the amendment aig a. - povahe a a rf h “gy d 
the fiscal year 1959, but were slowed somewhat came after the close of the fiscal year, on Gall i ; Tbr ; c 4g aI ering 7 Hone 
by the business recession which affected August 6, 1959. This advance planning enabled sor ee se 7369°750kW pr gat phe 
the entire country. The total power sales were the Board to act quickly after the passage of the 4 rr % os ; Ages ei ote ¥“ eo 
500 million kilowatt-hours greater than the _ new legislation to add to the power supply for ae ee ee ee ee ee ee 
, : 5 oO“) . electric plants and 34 per cent in hydro-electric 
year before. Gains took place in the use of meeting loads in the winter of 1962-63 fol ae 
electricity by homes, farms, businesses, and which a deficiency in generating capacity is in P'4"S- 
industry. There was a decline in sales of sup- prospect. Orders were placed for two large Construction was continuing on an additional 
plemental power to the Atomic Energy Com-  steam-electric generating units, one of 600MW 1,720,000kKW of capacity, some nearing come 
mission. The freight traffic on the Tennessee capacity and another of SOOMW. The two _ Pletion and the rest scheduled for operation 


° >» > » « i: , . 
River held steady, in total, under these condi- units, with the facilities that were already under Over a period up to the autumn of 1962. Four 


tions. A year of drought brought noextremes of | construction at the end of the fiscal year, will steam-electric units were — under construction, 
1 ; including two units of SOOMW each at the 


flow in the river and, consequently, no flood bring the total installed capacity of the integ- ; ; 
regulation for protection within the Valley. rated power system to nearly 13,800,000kKW in Widows Creek and Colbert stations, and smaller 
The system of dams was used. however, to 1963. units at the Johnsonville and Gallatin stations. 
reduce flood crests on the lower Ohio and Ihree hydro-electric units were under construc- 
CONSTRUCTION PROGRESS at the Wil Di dd 162,000kKW of 
Mississippi rivers with modest damage preven- ONSI : tion at the Wilson Dam to add 162, oO 
© = > . « ved ¢ y 
tion Low flows also sharply reduced the Major active construction during 1959 was capacity and _ three units totalling 97,200kW 
amount of hydro-e'cctric generation. Plans for concentrated at three steam-electric power Were planned al the Wheeler Dam. At the 
adding generating capacity were made during stations where additional generating capacity Army Engineers’ Cheatham Dam on the Cum- 
the fiscal year 1959 in anticipation of the possible — was being built and at the Wilson Dam, where berland River a 36,000kKW unit was nearing 
enactment of an amendment to the T.V.A. Act the new large navigation lock and canal was full commercial operation. 
which would authorise the issuance of revenue nearing completion and the installation of three The transmission system was expanded by 
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Fig. 1—Map of the Tennessee Valley region with sites of hydro-electric and steam power stations 
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Fig. 2—Interior of turbine room of the Gallatin power station 


359 circuit miles, including the construction of 
273 miles of 161kV lines to transmit power 
generated by new generating units at the steam 
power stations into the system. At the close of 
the fiscal year, 11,728 circuit miles of line were 
in Operation, including more than 6000 miles 
Operating at l61KV. 


STEAM-ELECTRIC CONSTRUCTION 

Ihe construction of steam-electric generating 
capacity by the Authority provides a kind of 
calendar of progress in the field over the past 
twenty years. In 1940, T.V.A. commenced the 
construction of its first steam plant at Watts 
Bar. Its four 60MW units at that time 
represented one of the most modern installa- 
tions of its kind. They use about | lb of coal 
io produce IkWh of electricity. In subsequent 
nstallations, the size of the generating units has 


steadily increased, and with the increases in 
size have come increases in efficiency. The 
SCOMW_ units—one nearing completion § at 


Widows Creek and one at Colbert where con- 
struction started in January, 1960—will use 
slightly less than 3 1b of coal per kilowatt-hour 
produced. After the close of the fiscal year, a 
contract was awarded for an even larger unit 
of 600OMW. This single unit will have a capacity 
equal to three-quarters of the total generating 
capacity in the whole region in 1933. The 
following paragraphs summarise the progress 
at the various steam power station construction 
projects during the fiscal year. 

Johnsonville*.—Three new 1SOMW units were 
placed in operation and a fourth unit was near- 
ing completion. The new units, which began 
commercial operation in November, 1958, and 
January and June, 1959, brought the installed 
capacity of the plant to 1,125,000kKW. = Six 
smaller units had been constructed during the 
years 1949 to 1953. The completion of the 
fourth new unit will bring the plant to its maxi- 
mum of ten units and an installed capacity of 
1,275,000kKW making it the third largest plant 
inthe system. It is exceeded only by the Kingston 
steam plant, with 1,440,000kKW, and Shawnee, 
with 1,350,000kW. 

Gallatin. —A new 275,000kW unit was placed 
in commercial operation in May, 1959, bringing 
the installed capacity to 775,000kW. The unit 
had been scheduled for operation in December, 
1958, but delivery of the turbo-generator was 
delayed. Since the unit could not be placed in 
operation for the winter peak load, a slower 
erection schedule was adopted. The discovery 
of several factory errors, including one which 
required return of the part for additional machine 
work, also contributed to the delay. A second 

* Details of the design, planning, construction initial opera- 
tion and costs of the first six sets are given in ‘ The Johnsonville 


Steam Plant’’ (Technical Report No. 31, price 5 dollars) pub- 
lished by the Tennessee Valley Authority, Knoxville, Tennessee 


275,000kKW unit was virtually ready for com- 
mercial operation at the close of the year and 
was Officially added to the system in August, 
1959. With this addition, the plant capacity 
reached 1,050,000kW in four units. In T.V.A. 
records, the listed capacities of the first two units 
at the plant were increased by 25,000kW, to 
coincide with the manufacturer’s name-plate 
ratings. 

Widows Creek.—Construction of the seventh 
unit at this plant proceeded about on schedule 
during the year, and the SOOMW unit—the 
first of the two largest under construction in the 
system during the year—was expected to go on 
the line in October, 1960. When originally 
ordered, this was the largest generating unit to 
be undertaken in the United States. Added to 
the six original units, the latest of which was 
placed in operation in 1954, the new unit will 
bring the installed capacity of the plant to 
1,175,000kW. 

The new SOOMW generating unit will have the 
following characteristics : (1) a cross-compound, 
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double-flow turbine ; (2) two 250MW generators 
having direct-cooled conductors, utilising oil and 
hydrogen, one rotor being conventionally cooled ; 
(3) a controlled circulation, coal-burning boiler 
having twin furnaces joined at the top with a 
common steam drum; (4) a heat balance 
providing a calculated net plant heat rate ol 
8913 B.1h.U. per kilowatt-hour at 544MW net 
output ; (5) two half capacity, steam turbine- 
driven, boiler feed pumps. 

The General Electric turbine is a 3600/1800 
r.p.m., cross-compound, double-flow unit, de- 
signed for initial steam conditions of 2400 Ib 
per square inch gauge, 1050 deg. Fah., with 
reheat to 1000 deg. Fah., 34in Hg back pressure, 
3 per cent make up, with full extraction for 
eight stages of feed water heating. The 3600 
r.p.m., high-pressure shaft has a_ single-flow, 
high-pressure turbine, a double-flow,  inter- 
mediate-pressure turbine, a 250MW generator, 
and a 1250kW direct-connected exciter. The 
1800 r.p.m., low-pressure shaft has a double- 
flow, low-pressure turbine, a 250MW generator 
and a 1000kW direct-connected exciter. Main 
steam from the boiler is supplied to the high- 
pressure turbine through two stop valves and 
four control valves ; tne maximum steam flow 
through the high-pressure turbine with all valves 
wide open is 3,800,000 Ib per hour. Exhaust 
steam from the high-pressure turbine at 487 Ib 
per square inch gauge, 647 deg. Fah., is returned 
to the boiler, where it is reheated and returned 
through two interceptor valves to the inter- 
mediate-pressure turbine at 437 lb per square 
inch gauge, 1000 deg. Fah. Two 42in diameter 
cross-over pipes carry the intermediate-pressure 
turbine exhaust steam to the 1800 r.p.m. low- 
pressure turbine, which in turn exhausts to the 
condenser. 

Both turbines are designed to split the load, so 
that both generators are rated 277,778kVA, 
0-9 power factor, three-phase, 60 c/s, 24kV, 
0-7 short circuit ratio at 27 Ib per square inch 
hydrogen pressure. The stators of both genera- 
tors are direct-cooled with oil circulated through 
the hollow conductors from an external system 
of pumps and coolers. The rotor of the high- 
pressure unit is direct-cooled with hydrogen 
circulated from an internal closed system of 
shaft-mounted fans and coolers. The low- 
pressure rotor is conventionally cooled with 
hydrogen. Each generator is excited by its 
shaft-driven, 375V, 716 r.p.m. geared exciter. 
A 1250kW, high-inertia motor-generator set will 
start and serve as a spare exciter for either unit. 
rhe resistance of the generator fields is such that 





Fig. 3—Widows Creek power station in Alabama, with new SOOMW generating plant under 
construction in foreground 





628 


THE AMERICAN SCENE (Continued) 





April 8, 1960 THE ENGINEER 








Fig. 4— Gallatin power 
station on the Cumberland 
River, with two 250MW 
and two 275MW_ turbo- 
generators 


delivered price will be 
12,095,800 dollars. The 
purchase was made under 
competitive bidding pro- 
cedures required by the 
T.V.A. Act: the evalu- 


be a cross-compound unit comprising two lines 
of turbines each driving a hydrogen and liqud 
cooled generator at a speed of 3600 r.p.m., and 
operating with steam at a pressure of 2400 Ib per 
square inch, 1050 deg. Fah. temperature, with 
reheating to 1000 deg. Fah. Each line of the 
machine will comprise three double-flow turbines. 
One line will consist of a high-pressure turbine 
and two low-pressure turbines, whilst the second 
will comprise an intermediate-pressure turbine 
and a further two low-pressure turbines. Because 
of the high steam conditions, a double casing 
design will be used on both the high-pressure and 
intermediate-pressure cylinders. All the turbine 
shafts will be rigidly coupled, including the 


ated Parsons bid was couplings to the rotors of the generators. The 
more than 6,000,000 generators themselves will have a rating of 
dollars lower than the 250MW, 0:9 p.f., 24kV, generating current at 
evaluated bidsoftheonly 4 frequency of 60 c/s. The rotors will be 


other bidders—the West- 
inghouse Electric Cor- 
poration and the General 
Electric Company - 

both American firms. 
The Parsons machine will 


direct-gas-cooled, operating in hydrogen at a 
pressure of 45 lb per square inch. The stator 
winding will be cooled by liquid circulating 
through hollow stator conductors. 


( To be continued ) 





2,706,650" - 451 8p 





applying the same voltage to both will result in f 
correct excitation for starting without the use of 1 
external resistors. Each generator is connected g@ 
solidly to a 300MVA, three-phase transformer | | 
and paralleled on the high side only. This 
arrangement permits the use of transformers 
which duplicate several others of the system and, 
at the same time, limits fault current on gene- 
rators and busses. Connections to the existing 
161kV switchyard will be made through a 
15,000MVA, 2400A, oil circuit breaker which 
will be the highest rated breaker in this voltage 
class in America. 

The steam generator is a Combustion 
Engineering twin-furnace, controlled - circula- 
tion, dry-bottom, tangentially-fired unit, having a 
rated continuous steam capacity of 3,850,000 Ib 
per hour. The steam conditions are 2450 Ib per ae ae 
square inch gauge, 1053 deg. Fah., at the super- t | 
heater outlet, and 454 lb per square inch gauge, Sia 
1003 deg. Fah., at the reheater outlet, with a 1A 
feed-water temperature of 530 deg. Fah. Both 
furnaces are identical in design, each containing 
reheater and economiser surfaces. 


3,800,000" - 2415p - 1050° 





LP. TURBINE 


LLP. TURBINE 


7 BOILER H.P. TURBINE | 


a a 
| 
+ 


~ REHEATER 





-+— SUPERHEATER 








e —-| GENERATOR 
jf 264,536 KW 
URBOGENERATOR ~~? 


_+- Li. TURBINE 





GENERATOR 
279,552 KW 





004° 
| 
| 
| 
| 
| 
m 
| 
l 





[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 


339,570". 804-49) 


+ 





GLAND LEAK-OFF 22,130” 





- 
oo 
~~ 


“ 
j 
Phe 


GLAND ‘cea z 
CONDENSER 


= - 917° a es 
x) ae (oe G.S. CONDENSER 


f _1,000% 
CONDENSATE t 
PUMPS 


{ wr | 
$ his 

} STEAM JET AIR PUMP _ A 
73,730* - 304-:0° 


> -—---- eae: | 


327,060* 
646°8° 











superheater, 
Joining the two furnaces is a common steam drum 


se 
of 60in inside diameter, 6#in wall thickness, |” M4 
° 


406,610 * 
m 
< 
> 
v 
3 
= 
a 
x 
fo) 
=> 
457-4° 














79ft length, weighing 180 tons. The steam drum 
is 170ft above the basement floor level. = 

At rated load, the boiler will burn 204 tons of — 5} 
coal per hour when a West Kentucky coal 
in forty tilt burners. Five burners are at each 
corner of the two furnaces. The heat release is 
11,000 B.Th.U. per cubic foot per hour, and the —— 
heat available in the water-and-steam-cooled, * 
flat-projected furnace envelope is 71,600 B.Th.U. & 
per square foot. The temperature of the gas = 
leaving the furnace will be 1995 deg. Fah. After 
passing through four regenerative, vertical basket | 
air preheaters, the exit gas temperature will be | 
290 deg. Fah. 

The condenser is a 200,000 square feet hori- 
zontal, single-pass divided waterbox unit, with a ; 
welded connection at the turbine exhaust and a 
rubber belt expansion joint in the condenser 
neck. Air is removed by a two-stage, twin- 
clement being designed for a maximum con- 
densate flow of 2700 gallons per minute. The 
heat balance diagram shown in the illustration 
(Fig. 5) was developed for a I4in Hg back 
pressure. At 1 per cent make-up, 3 per cent 
auxiliary power, and | per cent of throttle flow, 
to allow for combined steam and water losses in 
the boiler, the calculated net plant heat rate is 
8913 B.Th.U. per kilowatt-hour, and the generator 
net output is 544,088kW. L 

Colbert.—The present capacity at the plant is 
720,000kW, in four 180,000kW units, the last of 
which was placed in operation in November, 
1955. On February 6, 1959, T.V.A. purchased a 
turbo-generator, to be installed at 
from C. A. Parsons and Co., Ltd. The 
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Fig. 5—-Calculated heat balance of new SO0MW generating unit at Widows Creek power station 











THE ENGINEER April 8, 1960 


BRITISH PATENT SPECIFICATIONS 


629 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at tha Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 





SEPARATORS 


830,680. August 26, 1957..-APPARATUS FOR SEPA- 
RATING MATERIALS, Polysius G.m.b.H., 17, 
Graf-Galen Strasse, Neubeckum (21a), West- 
falia, Germany. 

This invention relates to air equipment for separat- 
ing granular materials of different sizes. With this 
apparatus, separation of the material into fine and 
coarse grades is effected, not by an ascending current 
of air but by the centrifugal action of the distri- 
butor plate with the aid of the air current. The 
separator comprises an outer housing forming the 
fine material tank the bottom part of which 
extends conically and terminates in a suction branch 
A. The driven distributor plate B is constructed as 
two cones with their bases adjacent one another, 
the upper cone being actually formed from a frusto- 
conical portion capped by a conical portion of 
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No. 830,680 


larger cone angle. This plate is rotatably mounted 
in the housing and its top is surrounded by a co- 
rotating jacket or casing C. The jacket and the 
major part of the distributor plate have the same 
angle, so that a conical space D is formed between 
them. The lower part of the distributor plate 
extends into the conical top part of the air supply 
pipe F which is adjustable in height so that the space 
F between the lower part of the distributor plate 
and the conical top part of the air supply pipe can 
be adjusted to vary the speed of the flow of air. 
The air supply pipe is accommodated in the housing 
G which forms the tailings chamber, The top part 
of this chamber is adjustable as to height, so that 
the outlet gap H for the discharge of the fine material 
can be widened or constricted. A charging chute J 
in a hollow shaft of the distributor plate extends 
down close to the plate surface and is joined to a 
conical air inlet branch K. The air flows between 
the shaft and the chute into the space D at the end 
of which it encounters the current of air delivered 
through the pipe. The fine material is thus dis- 
charged in the resultant direction of flow through the 
gap H into the fine material tank. The tailings are 
discharged through the outlet branch L at the bottom 
of the housing G.— March 16, 1960 


ELECTRICAL ENGINEERING 
830,693. January 15, 1957.-ELecTRICAL SUPPLY 
Systems, J. Stone and Co. (Deptford), Ltd., 
Deptford, London, S.E.14 (Jnventor : Edwin 
Daniel Hobbs.) 

This invention concerns improvements in elec- 
trical supply systems comprising a generator, par- 
ticularly but not exclusively, in conjunction with a 
battery, on railway vehicles for lighting, heating and 
or similar purposes. Systems of this kind in which 
the power is derived from running axles of the 
vehicles present particular problems with respect to 


their regulation. An object of the invention is to 
provide a system in which effective regulation is 
obtained by simple means, and, in particular, without 
the use of regulators with moving parts. Alternator 
A in the drawing is a three-phase machine which 
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supplies a battery B and other load through a main 
rectifier C. The alternator has a first shunt field 
winding D, an assisting series winding E and a second 
shunt winding F. Excitation current for the winding 
D is taken from across two phases of the alternator 
through a rectifier bridge G. The winding E is 
connected on the direct-current side of the rectifier 
C. The excitation afforded by the shunt winding D 
is regulated by means of a saturable reactor H, 
which may be of the kind biased by a permanent 
magnet. Winding J is the alternating-current wind- 
ing and K the main control winding connected 
across the battery. Auxiliary control windings may 
be provided for specific purposes. Provision may 
likewise be made for introducing a feed-back effect 
(rectifiers L) or boosting effect (winding M). The 
second shunt winding F is arranged to produce a 
differential field with respect to the main shunt 
winding D whose excitation current is regulated by 
the reactor H. Preferably, winding F is connected 
across a rectifier N separate from the main rectifier, 
although it may be connected across the output of 
the rectifier C, when an automatic switch P isolates 
the winding from the battery when the alternator is 
not generating.—March 16, 1960. 


MOTOR VEHICLES 


830,564. October 18, 1957.—VEHICLE SUSPENSION, 
Firestone Tire and Rubber Company, 1200, 
Firestone Parkway, Akron 17, Ohio, United 
States of America. 

The invention relates particularly to improvements 
in control devices for vehicle suspension systems 
using pneumatic devices, such as bellows air springs. 
The system includes a control device for regulating 
the air spring bellows interposed between the vehicle 
frame and road gear, so as to furnish a constant 
riding level for the vehicles and a constant average 
air spring length. The control device which regulates 
the supply and exhaust of air to and from the air 
springs, has lost motion and time delay or damping 
elements, and is operative under extremes of tem- 
perature, humidity and other environmental condi- 
tions.—March 16, 1960. 


ELECTRIC TRACTION 


830,603. August 21, 1955.—ELectTRIC RECTIFIER 
Circuits, The English Electric Company, Ltd., 
Queens House, 28, Kingsway, London, W.C.2. 
(Inventor : Edward Alfred Jarvis.) 

This invention relates to an electric rectifier circuit 
for deriving a variable voltage direct current output 
from an a.c. source, and is shown in the diagram 
applied to an electric locomotive. A main trans- 
former A has four separate secondary windings each 
supplying a full-wave rectifier bridge through con- 
tactors B, C, D, E. The d.c. sides of the rectifier 
bridges are connected in series with each other and 
with the d.c. traction motor F, a smoothing choke G 
being included in this part of the circuit. The con- 
tactors are controlled by a driver’s controller which 
is arranged to close the contactors in sequence so 
as progressively to increase the d.c. voltage applied 
to the traction motor. Conversely, to decelerate the 
locomotive the contactors are opened in the reverse 
sequence. It will be noted that the breaking duty 
on the contactors is comparatively light, not only 
because the current is alternating but also because 
there is a parallel path for the load current through 


the bridge circuit situated across the circuit which the 
contactor is breaking. It will also be noted that, when 
increasing the voltage applied to the motor, no 
interruption or reduction in voltage occurs during 
transition from one step to the next. The voltages 
of the secondary windings, &c., may be different and 
the various windings may be connected or discone 
nected in any order. An example is given in the 
specification of a contactor operating sequence 
which provides fifteen voltage steps. The con- 
tactors may be cam-controlled in order to time their 
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opening and closing correctly and during a transition 
all opening and closing operations can be carried out 
simultaneously since there is no danger of shorting 
out a section of transformer winding as with known 
schemes using a tapped secondary winding. If 
desired one or more of the secondary windings may 
be provided with tappings for varying the voltage 
applied to the associated rectifier bridge. The inven- 
tion is not limited to circuits in which the load is a 
d.c. traction motor ; it may be applied to any other 
form of load, and the a.c. source may be either 
single or polyphase.—March 16, 1960. 


TELECOMMUNICATIONS 
830,482. April 2, 1957.—V.H.F. Rapio CommuNti- 
CATION Systems, Compagnie Générale de 
Telegraphie Sans Fil, 79, Boulevard Haussmann, 
Paris, France. 

It has been necessary in maintaining regular radio 
communication links on very high frequencies to 
resort to diversity systems and, in particular, to 
frequency diversity systems. There is thus a reason- 
able chance that, at each instant, at least one of the 
transmitted frequencies may afford satisfactory com- 
munication. According to the present invention a 
v.h.f. radio communication system comprises a 
transmitter A (see drawing) tunable over a wide band 
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and a receiver B located at a distance greater than the 
optical range of the said transmitter. An auxiliary 
transmitter C associated with the receiver is started 
automatically as soon as the signal-to-noise ratio at 
the reception end is lower than a predetermined 
value. This sends a signal to an auxiliary receiver D 
at the other end of the system, causing the carrier 
frequency of transmitter A to be varied in accordance 
with a predetermined cycle. This variation ceases 
when the signal-to-noise ratio at B exceeds the preset 
value, for in those circumstances the auxiliary trans- 
mitter stops working. Operation of auxiliary trans- 
mitter C is centred on a fixed frequency fin the range 
of, for example, 1 to 10 Mc’s. It is set working by a 
bistable device, E, triggered from the receiver through 
the threshold trigger device F. Transmitter A, 
which comprises preferably a broad electronically 
tunable oscillator, is controlled by a modulator or 
frequency regulator G adapted to vary the transmis- 
sion frequency. The operation of this tuning device 
is started or stopped by auxiliary receiver D tuned 
to frequency f.—March 16, 1960. 
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Catalogues and Brochures 
W. T. Hentey’s Tececgrarn Works Company, Ltd, 51-53 
Hatton Garden, London, E.C.1 A new edition of the cable 
handbook “* General Information 


Leeds, 10 
formance 


JouN Fow er anp Co. (Leeps), Ltd., Hunslet 
lilustrated brochure giving technical details and per 
data of diese! shunting locomotives 

LINCOLN Exectric Company, Ltd., Welwyn Garden City, 
Hertfordshire.—Brochure describing the * Arcmaker type 
SA. 150A engine driven welder, powered by the J.A.P. model 
$5.c air-cooled petrol engine i 

THe MICANITE AND INSULATORS Company, Ltd., Empire 
Works, Blackhorse Lane, Walthamstow, Loradon, E.17 
Pamphiet dealing with “ Paxolin ’’ tubes and cylinders of bonded 
paper. The information in the pamphiet relates chiefly to 
insulation for electrical purposes 

Wakeriecp-Dick INpusrRiAL Ons, Ltd., Electrical 
Castrol House, Marylebone Road, London, N.W.1 
booklet describing a new mobile conditioning plant, the “ Lo- 
vac,”’ for transformers and transformer oil. The unit is mounted 
on a road trailer, and the towing vehicle houses a laboratory 
which has equipment for the performance of al! tests necessar) 
to ascertain the physical condition of oil samples. The * lovac 
is employed, on site, both for the “ drying out of wet trans- 


formers and for filling new transformers with de-aerated and 
super-dried oil 


Division 
Iilustrated 


Forthcoming Engagements 
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notices of meetings inserted in this colums re requested to note 
that, in order to make sure of their insertion, the necessary informa 





tion should reach this office not later than a fortnight 
meeting. In all cases the Time and PLACE at which the meeting 
is 10 be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


GLasGow BRANCH 
* The Operation 


Kenilworth Hotel 
of Reactors,’ A. | 
Technolog 


To-day, April 8 
Queen's Street, Glasgow 


Shaw, 8 p.m. ¥& LUTON BRANCH College ot 

Park Square, Luton, “ H.F. Sound Reproduction,”’ 8.15 p.m 
Mon., April 11.—CentRAL LONDON BRANCH White Ha!! 

Hotel, Bloomsbury Square, London, W.C.1, Variable 

Speed Drives," V. W. Press, 7.15 p.m *! Norvu West 

LONDON BrRaNcH : The Century Hotel, Wembley, ** Materials 


Handling,’’ 8.15 p.m 

Tues., April 12.—Cuester AND Disrrict BRANCH : Westminster 
Hotel, City Road, Chester, ** Maintenance Lifts.”’ J. H. Cooke 
7.45 p.m. ye NATIONAL EVENT 21, Tothill Street, London 
S.W.1, Joint meeting with the Hluminating Engineering 
Society, “ Office Lighting,”’ L. H. Hubble, 6.15 p.m. ¥& Ports- 


Offices of the Ministry of 
Lake Road, Portsmouth 
7.30 p.m. %& SouTH 


Queenscroft 
J 


MOUTH AND District BRANCH 
Labour and National Service 
* Practical Applications of Strain Gauges,’ 
East LONDON BRANCH Eltham Green School 


Road, Eltham, London, S.E.9 Heating Elements 
Locock and | N. Price, 7.45 p.n 7 York BRANCH 
Georgian House, Blossom Street. York, ** Protection of 
Metals Against Corrosion,”’ Dr. Cowan, 7.30 p.m 

Wed., April 13.—BIRMINGHAM BRANCH : Exchange and Engin 
eering Centre, Stephenson Place, Birmingham, 2, * Elec- 
tronics in Industry R. J. F. Howard, 7.30 p.m. ¥& MAn- 
CHESTER BRANCH Engineers’ Club, Albert Square, Man- 
chester, 2, “Some Modern Aspects of Industrial Lighting,’ 
D. R. Pritchard, 7.15 p.m 

Thurs., April 14.— BraprorD aND District BRANCH Midland 
Hotel, Bradford, “ Design and Safety of Electrical Installa- 


tions and Apparatus,”’ F. Clarke, 7.30 p.m 


BRITISH COMPUTER SOCIETY 
April 14.—Betrast Brancn: 29, University Square, 


Thurs., 
* Experimental Statistics in Agriculture,”’ 7.15 p.m 


Belfast, 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., April 13.—-Computer Group : London Schoo! of Hygiene 
and Tropical Medicine, Keppel Street. Gower Street, London, 
W.C.1, “ Guided Weapon Control,’ 6.30 p.m. ye Nortn- 
EASTERN SECTION Institution of Mining and Mechanical 
Engineers, Neville Hall, Westgate Road, Newcastle upon 4 
Annual General Meeting and Chairman's Address, ** Th 
Development of Electronics in the North East,”’ J. B ~ Rig 
6 p.m 
Thurs 


College of 


Reynolds Hall, 
Manchester, 1, 


NortH WESTERN SecTio* 
Sackville Street 


dpril 14 
Technology, 


*The Measurement of Human Performance H. Woolf 
6.30 p.m 
BRITISH INTERPLANETARY SOCIETY 
Thurs., April 28-——Hoare Memorial Hall, Church House 
London, S.W.1 High Altitude Chambers and Pressure 


Suits,’ E. W. Sull, 7 p.m 
CEMENT AND CONCRETE ASSOCIATION 
Wed., April 13.—Building Centre, 26, Store Street, London 
W.C.1, File Visqueen in Building,’’ 12.45 p.m 


COMBUSTION ENGINEERING ASSOCIATION 
Thurs., April 14.—MIDLAND REGION 
and Engineering Centre, Stephenson Place 
Discussion on “ Industrial Space Heating 

Colton, 10.15 a.m 
ILLUMINATING ENGINEERING SOCIETY 
Mion., April 11.—-SHEFFIELD CENTRE Grand Hotel, Shettield, 
Annual General Meeting, and “ Industrial Lighting R. H. 
Sanders, 6.30 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 


Birmingham Exchange 
Birmingham, 2, 


opened by F. R 


Mon., April 11 East ANGLIAN SECTION Lecture Hall, Public 
Library, Ipswich, Annua! General Meeting, and An Intro- 
duction to Pattern-Making in Plastics,” H. G. ¢ King 
7.30 p.m 

Thurs. April 14.—Beps anv Herts Section: K. and L. Steel 
founders and Engineers, Ltd., Letchworth, Herts, Annual! 
General Meeting, and Film ** Great Names,"’ 7.30 p.m 

INSTITUTE OF FUEL 

Wed., April 13.—NoORTH-WESTERN SECTION : Engineers’ Club, 
Albert Square, Manchester, 2, Annual General Meeting, 
2.15 p.m. 

INSTITUTE OF MARINE ENGINEERS 

Tues., April 12.—The Memorial Building, 76, Mark Lane, 
London, E.C.3, “ Pollution of the Sea by Oil,”’ I 
Shackleton, E. Douglas and T. Walsh, 5.30 p.m 

Mon., April 25.—-West OF ENGLAND SECTION : Small Engineer- 


ing Lecture Theatre, The University, University Walk, Bristol 
* British 


8, Films. “ An Introduction to the Heat Engine 
Adventure,” and “ Journey from the East,”’ 7.30 p.m 


INSTITUTE OF METAL FINISHING 
Wed., April 13.—OrGanic Finisninc Group: Engineering 
Centre, Stephenson Place, Birmingham, 2, “The New Ford 
Paint Finishing Plant,’’ 1. Walker, 6.30 p.m 


INSTITUTE OF METALS 
Wed., April 27.—-MeTAL PHysics COMMITTEE 17, Belgrave 
Square, London, S.W.1, Deformation and Fracture of 
lonic Crystals,”’ J. Washburn, 6.30 p.m 


INSTITUTE OF NAVIGATION 
Fri., April 22.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7 The Economics of Ship Routing 
G. L. Hansenn and R. W. James, 5.15 p.m 


INSTITUTE OF PETROLEUM 
April 21.—LONDON BRANCH 61, New 
London, W.1, ** The Problem of Air Pollution,’’ 
6 p.m 


INSTITUTE OF PHYSICS 
To-day, April 8.—Evectronics Grour AND RaAbio SPECTRO 
scopy Group: The University, Nottingham, Conference on 
Solid State Microwave Amplifiers.’ 


INSTITUTE OF SHEET METAL ENGINEERING 


Tues., April 26.—SoutH-West BRANCH 
eering, The University, Bristol, Forum, 
ments in the Steel Industry 7 p.m 


INSTITUTE OF WELDING 
S.W.7, Open Meet 
Standardisation 


Cavendish 
S.R 


Thurs.. 
Street 
Craxford, 


Department of Eng 
“Future Develo 


54, Princes Gate, London 
Technical Committee on 


April 12 
ing of the 
7.30 p.m 

Wed., April 13.—SouTH LONDON BRANCH: 54 
London, S.W.7, Forum Prospect for Welding 
General Meeting, 7.30 p.m 

Wed., April 20..-NoRTH LONDON BRANCH 54 Princes Gate 
London, $.W.7, Annual General Meeting, 7.30 p.m 


INSTITUTION OF AGRICULTURAL ENGINEERS 


Tues., April 12.—-LONDON BRANCH : 6, Queen Square, London 
W.C.1, “Some Aspects of Mechanisation in Underdeveloped 
Territories,” W. D. Raymond, 2.15 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Thurs. April 14.- 
Institute, Great 
Road Pavements,”’ C. F. 

Tues ipril 26.—-Great George Street 
S.W.1, “ Design, Fabrication and 
Bridge,"’ S. G. Savarkar, S. Turley, 
Tweed, 5.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


Tu-day, April 8 ELECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, Symposium on ** Data Har 
ling and Display Systems for Air Traffic Control,’ §.30 p.m 
% NorTH SCOTLAND Sus-CENTRE Robert Gordon's Tech- 
nical College, Aberdeen, “* Engineering Education in the 
Technical Universities in Western Germany,”’ D Welbourn 
D. B. Spalding and G. L. Ashdown, 7.30 p.m. x SOUTHERN 


Princes Gate 
and Annual! 


-MIDLANDS ASSOCIATION: James Watt Memoria! 
Charles Street, Birmingham, * Design ot 
Armstrong, 6 p.m 

Westminster, London 
Erection of the Ganga 
J. Williams and R c 





CENTRE : S.E.B. Showrooms, Newport, Isle of Wight, “Rockets 
and Satellites,’ G. V. Groves, 6.30 p.m 

Mon., April \1.---NFORMAL MEETING Savoy Place, London 
W.C.2, Discussion on * Public Lighting,’’ opened by A. E. J 
Whitcher, 5.30 p.m we NORTH-EASTERN CENTRE: Royal! 


Station Hotel, Newcastle upon Tyne, Annual General Meeting 
and Conversazione, 6.15 p.m % NorTH STAFFORDSHIRE 
Sus-CENTRE English Electric Company, Kidsgrove, “ Sili- 


cone Transistors—their Manufacture and Fields of Applica- 
tion,”’ J. T. Kendall, 7 p.m. ye WESTERN CENTRE : Electricity 
House, Bristol, ** Development of High-Voltage Air-Break 
Circuit-Breakers with Insulated-Steel-Plate Arc Chutes, 


F. S. Fay, J. A. Thomas, D. Legg and J. S. Morton, 6 p.m 
Tues., April 12.—Mepicat ELecrronics Discussion Group 
Savoy Place, London, W.C.2, Discussion on “* Aids for the 


Blind,’’ opened by Lord Fraser of Lonsdale and R. L. Beurle, 
6 p.m %& NORTH-WESTERN SupPLy Group Engineers 
Club, Albert Square, Manchester, 


“ Turbo-Generator Per 
formance under Exceptidnal Operating Conditions,’ T. f 

Mason, P. D. Aylett and F. H. Birch, 6.15 p.m. ¥& NORTHERN 
IRELAND CENTRE David Keir Building, Queen’s University 


Stranmillis Road, Belfast, Subscriber Trunk Dialling 
D. A. Barron, 6.30 p.m %& SouTH-West SCOTLAND Sus 
CENTRE : Royal College of Science and Technology, Glasgow 
* High-Current-Density Thermionic Emitters A Survey 
A. H. W. Beck, 6 p.m 

Wed., April 13..-SuPPLY SECTION Savoy Place, London 
W.C.2, * Water-Turbine-Driven Induction Generators 
Cc. L.C. Allan, §.30 p.m. 4 LONDON GRADUATE AND STUDENT 
SECTION Visit to B.B.C. Television Studios, Lime Grove 
2.30 p.m. ye NortTH LANCASHIRE SuB-CENTRE: N.W.E.B 


Jubilee Street, Blackburn, Development 
Air-Break Circuit-Breakers with Insulated 


Lecture Theatre, 
of High-Voltage 


Steel-Plate Arc-Chutes,’’ F. S. Fay, J. A. Thomas, D. Legg 
and J. S. Morton, 7.15 p.m %& SouTH-Easr SCOTLAND 
SuB-CENTRE Carlton Hotel, North Bridge, Edinburgh, 
* High-Current-Density Thermionic Emitters A Survey, 


A. H. W. Beck, 7 p.m. yy SOUTHERN CENTRE Kings Arms 
Hotel, Christchurch. ** The Provision of Adequate Electrical 
Installations in Buildings,”’ (a) “* Houses,”’ ¢ Hyams, 
and (+) ** Multi-Storey Flats and Maisonettes,”’ C. A. Belcher 
6.30 p.m 

Thurs., April 14.——West Wares (SWANSEA) SuB-CENTRE Con- 
ference Room, S.W.E.B. Showrooms, The Kingsway, Swansea, 

Electronic Applications in a Modern Steelworks,’ J 
Edwards, 6 p.m 

Tues., April 19 
Application of Irradiation in 
Milling, 7 p.m. 3% OxForD 
Chamber, Town Hall, Oxford, Joint meeting with the Insti- 
tution of Production Engineers Power Factor Correction 
of Industrial Electricity Supplies,’ R. O. M. Powell, 7 p.m 

Wed., April 20.—SouTH-West SCOTLAND SuB-CENTRE :  Insti- 
tution of Engineers and Shipbuilders, 39, Eimbank Crescent, 
Glasgow, C.2, ** Some Considerations in the Application ot 


SCOTLAND Sus-CleNntre The 
Industry M Crowley 
District BRANCH Council 


SOUTH-EAST 


Power Rectifiers and Convertors,”’ J. P. McBreen, 6 p.m 
% SOUTHERN CENTRE: Farnborough Technical College 
Boundary Road, Farnborough, Hants, Machine Transla 


_ tion of Languages,’’ A. D. Booth, 6.15 p.m 


INSTITUTION OF ENGINEERS IN CHARGE 


Wed., April 13 Tudor Room London, S.W.! 
“Power Capacitors and their Industry 
G. E, Bishop, 6.30 p.m 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Tues., April 26.--GENERAL MEETING : Lecture Hall, Institution 
of Mechanical Engineers, 1, Birdcage Walk, Westminster 
London, S.W.1, ‘* Steel Wheels and Tyres,"’ C. F. Ryan and 
B. B. Hundy, §.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


Caxton Hali, 
Application to 


Tues., April 12.--ScortisH Brancn : Royal College of Science 
and Technology, Glasgow, Leonardo da Vinci Lecture, *Trans- 
port on and Under the Sea,’’ W. A. Crago and E. Norton 


10.30 a.m. and 2.30 p.m. ye EasTeRN GRADUATES’ SECTION 
Visit to LCI. Paints, Slough, 2.15 p.m. 


Wed., April 13.—OrRpDINARY MeeTING: 1, Birdcage Walk, 
Westminster, London, S.W.1, “* Development of Multi-Fuel 
Engines.’’ G. K. Martiew, 6 p.m 


April 8, 19690 THE ENGINEER 


Town Hal! 


Thurs., April 14.—EasverN GRADUATES’ SECTION 
; Problems in 


Luton, Annual Meeting, and Interior Space 
Vehicle Design,’’ B. C. Mills, 7.30 p.m 
Wed ipril 20.—-SOUTHERN GRADUATES’ 
Witney Blankets, Witney, Oxon, 2.30 p.m 
Thurs., April 21.—MIDLAND BRANCH Matthew Bolton Teche 
nical School, Suffolk Street, Birmingham, Repetition of the 
James Clayton Lecture, ** The Future of Air Breathing Engines 
n Aviauon,’’ S. G. Hooker, 6 p.m. yy EASTERN GRADUATES 
Section: Crown and Anchor Hotel, Ipswich, Annual Meet 

ing of Colchester/Ipswich/ Norwich Panel, 7.30 p.m. 


SECTION Visit to 


INSTITUTION OF MINING AND METALLURGY 


Thurs., April 21.—Geological Society, Burlington House, Piccae 
dilly, London, W.1, Discussion of the papers, * Production 


of Thorium Metal,” A. R. Gibson and J. R. Chalkley ; and 
* Genesis of Marine Sedimentary Iron Ores,’’ H. Borchert 


Spm 


INSTITUTION OF PLANT ENGINEERS 


Tues ipril 12.-MANCHESTER BRANCH Engineers’ Club, 
Albert Square, Manchester, * Some Recent Aspects of Space 
Flight,’ J. E. Allen, 7.15 p.m 

Wed dpril 13.—-DuUNbDeEF BRANCH Taypark Hotel. West 
Ferry, Dundee, * Types and Uses of Eutectic Welding Alloys 


tor Engineering Purposes,’ 7.30 p.m % East Mipianps 


BRANCH: Sherwood Room, County Hote!, Theatre Square, 
Nottingham, Members’ Ten-minute papers, 7 p.m * Wesi- 
ERN BRANCH : Grand Hotel, Broad Street, Bristol, ** Problems 
Encountered with the New Sewage Scheme,’ J Begg 
21S p.m wi 

Thur ipril 14. -NorrH-East BRANCH Roadway House 
Oxtord Street, Newcastle upon Tyne, Some Applications 
of Plastics in Industry,’’ 7 p.m 

Wed ipril 20.--KENT BRANCH Railway Hotel, Dartford, 

Ferrous and Non-Ferrous Welding,”’ 7 p.m 


Thur {pril 21 
burn * Modern 
7.w p.m 


BLACKBURN BRANCH: (¢ astle Hotel, 
Flectric Space Heating “. 


Black- 
Shires 


INSTITUTION OF PRODUCTION ENGINEERS 


Mor April 1 L.-—-WesteRN GRADUATE SECTION Royal Hotel, 


Bristol, ** Research for Consumers, New Aims, New Methods 
J. G S. H. Mitchell, 7.30 p.m 

Tue dpril 12.--LONDON GRADUATE SECTION : 10, Chesterfield 
Street, Mayfair, London, W.1, Lecturettes, 7.15 p.m. x Bir 


MINGHAM GRADU Alt Section : James Watt Memorial Insti- 
tute, Birmingham, ** High Speed Packaging,” R. V. Whately, 
and “ Cutting Oils and Coolants,’ E. J. Lownes, 7 p.nt 

Wed ipril 13.—S.I REGION—LONDON-BRIGHTON Group 
Royal Pavilion Hotel Castle Square, Brighton, Annual General 
Meeting, and * * Practical Training for the Future Production 
Engineer,”’ F. W. Cooper and E. R. Cash, 7 p.m. 

Wed., April 20.—MUDLANDS REGION James Watt Memorial 
Institute, Birmingham Annual General Meeting: and 
Chairman's paper “ Meeting a Challenge.”’ J. Silver, 6.30 p.m 
%e WOLVERHAMPTON GRADUATE SECTION Wolverhampton 
and Staffs. College of Technology, Wulfruna Street, Wolver- 
hampton, ** Welding of Stainless Steel J. A. McWilliam, 
7 p.m. ge NorRTH MIDLANDS REGION : Conference Room, 
Peterscourt, Peterborough, ** Radio Isotopes in Engineering,” 
W. D. Busbridge, 7.30 p.m 

Thurs., April 21.—-SourH EasreRN REGION Royal Common- 
wealth Society, Northumberland Avenue, Strand, London 
N.C.2, “Modern Planning and Progress in the Building 
Contracting Industry,”’ R. S. Smith, 7.30 p.m 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, April 8.--LONDON SECTION : Pepys House, 14, Rochester 
Row, Westminster, London, $.W.1, ** The Atomic Cloc 
Louis Essen, 7 p.m 


N.E. COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS 

Neville Hall, Newcastle upon 

Institution of Engineers and 

‘Ship Trials and 


Mion. to Wed., April 11 to 13. 
Tyne, Joint meeting with the 
Shipbuilders in Scotland, Symposium on 
Service Performance Analysis.’ 


OPERATIONAL RESEARCH SOCIETY 
Wed., April 20.—Royal Society of Arts, 6, John Adam Street, 
London, W.C.2 An Integrated Project for the Design and 
Appraisal of Mechanised Decision Making Control Systems,”’ 
D. Tocher, 6 p.m 


PLASTICS INSTITUTE 

Wed., April 13.—-SOUTH WALES AND MONMOUTHSHIRE SECTION 
Ange! Hotel, Cardiff, ** P.V.C. Coated Metals,’ F. H. Smith 
and W. E. Martin, 6.30 p.m 

Wed., April 20.—-NORTH-EASTERN SECTION Second Dining 
Room, Eldon Grill, Grey Street, Newcastle upon Tyne, 
Annual General Meeting, 7 p.m. ye WESTERN SECTION : 
Technical College, Stroud, ** Thermosets New Materials, 

New Methods, New Problems,’ J. Butler, 7 p.m 


ROYAL AERONAUTICAL SOCIETY 


To-day, April 8.—-ROTORCRAFT SECTION : Library, 4, Hamilton 
Place, London, W.1, * Experiences with an Operational 
Heliport,’ R. A. C. Brie, 6 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Sat., April 9.--MINING SURVEYORS GENERAL MEETING : Grand 
Hotel, Hanley, Staffs, *‘ Land Restoration,”’ S. Beaver 
10.30 a.m 

Wed., April 20.--QUANTITY SURVEYORS GENERAL MEETING 

12, Great George Street, London, S.W.1, Discussion on 
Techniques in Quantity Surveyors’ Offices,’ opened by 

A. T. Brett-Jones, C. R. King and R. W. Coatman, 6 p.m 


ROYAL METEOROLOGICAL SOCIETY 


Wed., April 20.49, Cromwell Road, London, S.W.7, Annual 
General Meeting, and Presidential Address, J. M. Stage 
Spm 

SOCIETY OF CHEMICAL INDUSTRY 
Thurs., April 21.--Corrosion Group: 14, Belgrave Square 


Annual! General Meeting, and ** Electrode 
” D. H. Collins, 6 p.m. 


London, S.W.1, 
Processes in Primary Batteries, 


SOUTH WALES INSTITUTE OF ENGINEERS 


Thurs., April 21 Park Place, Cardiff, Industrial Film Evening, 
6.30 p.m. 
TELEVISION SOCIETY 
To-day, April 8.—The Cinematograph Exhibitors’ Association 
Theatre, Third Floor, 164, Shaftesbury Avenue, London, 


W.C.2, “* Video Tape in Action,’’ R. H. Hammans, 7 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 

To-day, April 8.—39, Elmbank Crescent, Glasgow, Annual 
General Meeting, and Short Papers on “ Mill Operation,” 
T. Harris, G. Steel and J. Craig, 6.45 p.m 


wortEN'sS ENGINEERING SOCIETY 


Wed., April 13 te * House,’ ’ 45, Great Peter Street, West- 
minster, London, S.W.1, “ Plastics in Engineering,’ L. P. 
Smith, 7 p.m 
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NICKEL ALLOY STEELS 





ensure reliability in fire fighting appliances 


Long days of relative calm interspersed with short bursts of furious Typical core mechanical properties of 3 per cent mckel-chromum steel 


activity provide the continuing test of reliability for fire fighting 
appliances. | 


Into the design of the fire fighting vehicles of Dennis Bros. Ltd., ARE GIVEN BELOW: 


MAXIMUM |ELONGATION| 1ZOD | 


Guildford, have gone decades of experience which have taught SIZE HEAT TREATMENT STRESS t.s.i.| per cent ft. Ib. | 














oe eee Oil quenched 780° C. 720 19 69 
S > jmportance of specifying materials which will not fail. 7 9 
them the importance of specifying 24” dia Oil quenched 860° C. 627 9 «| 67 
‘ a co ae sai a alo tia Oil quenched 780° C. ’ 
In the appliances are nine nickel alloy steels, notably the nickel- 3° dia. Oil quenched 860° C. 59:7 Y) 72 
Oil quenched 780° C. 


chromium case-hardening steel EN 36, which is used for the gear 
The benefits to be gained from the more highly alloyed case-hardemng nickel 


box gears and for engine components. By such thoughtful measures, steels, such as EN 33; EN 34; EN 36 and EN 39 include ease of heat treatment, 
minimisation of processing distortion, higher load-carrying capacity, and general 
equipment breakdowns and resultant disasters are alike avoided. reliability. 


Send for ‘The Mechanical Properties of Nickel Alloy Steels’ > 


MOND NICKEL 


m®. THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE ° MILLBANK* LONDON: SW1 





TGA21 2S 
Enter No. 651 on reply card 
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A team you can trust 


Don’t leave anything to chance when you’re ordering copper, brass, 
titanium or zirconium. Go straight to the experts — go immediately to 
I.C.I. Metals Division. 

They will give you the benefit of years of experience and intensive 
research, exceptional production facilities, a nation-wide sales 
organisation and considerable specialist talent. More than likely they'll 
be full of suggestions for dealing with your special problem. If not, 
they’ll be eager to meet the new challenge and find the exact answer. 
This is how I.C.I. Metals Division has built up its versatile and 
supremely trustworthy team. For you, it could well mean time 
and effort saved and a difficult job perfectly completed. 





Specialists in 


<Ssopper - Brass - Titanium «- Zirconium 





IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


M.27a 
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mie) iaalstseaacsaaevaiep. 
Bag Filters 


The filter that works at constant 
pressure and air volume 


A Retroflux Bag Filter 
installation handling 
The Holmes-Retroflux Bag Filter approximately 95,000 c.f.m. 
is of advanced design and offers : from oxygen lanced 
numerous advantages for those steel furnaces. 
applications where high dust ] 
burdens are encountered and/or 
dusts of an adhesive nature 
have to be collected. 


For full details write for a 
copy of Publication No. 82 


Constant low resistance— 
reduced power consumption. 


Constant volume of extraction. 





- —n«, : 


Low maintenance costs— 
no shaking or valve mechanisms. 


Long life filter bags— 
no friction or wear and tear. 


Continous cleaning of 
entire surface area of filter bags. 


Efficiency—in excess of 


99°, for all particles. 
Holmes - Standard 


Bag Filters are 
also available and 
are recommended 

for less arduous 
duties. 


"Wem HOLMES &:-2eenmED) 


Gas Cleaning Division. 
TURNBRIDGE, HUDDERSFIELD 
Huddersfield 5280 

London: Victoria 9971 

sTigaaiiarelarelan man ileite tale Mss) 


Eater No, 671 on reply card 
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& MACHINE TOOL CASTINGS 


HIGH QUALITY mcs) 
8 & 








HEAT & WEAR RESISTING UPTO 10 TONS 





alse i SPHEROIDAL GRAPHITE /RON & STEEL 





MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 2361 
Fnter No. 681 on reply ca card 


Coal — Coke — Wood or a : 
Oil-fired ! | oe il eet 


The COLTMAN The ‘ECONOMIC’ 2) 
‘ECONOMIC’ Boiler has many important CONTRACTORS DAVIDSON & COLTD—BELFAST 


construction allowsfor and outstanding 
speedy adaptation. features including — | 
® Possessing greater Quick Steaming Capa- | 
\ heating surface than city. No Brickwork | 


most boilers, Thermal Setting. Economy of 


efficiency is increased. Floor Space. Accessi- | 
Oil-burning units can bility giving Ease of | 
be fitted for land and Maintenance. 
marine purposes. 











[2 With Automatic Stoker or Burner fully | 
3 complies with the Clean Air Act. 


(Feature Iiustration.) With “NU-WAY | SU PPLI ED 


Fully Automatic Oil Burner. 


SS eee | 6 AND J. GARDNER & CO LTD 
ERECTED BY 





wa ter W. COLTMAN & Co. (BOILERS) LTD. 


KENT HOUSE LANE BECKENHAM KENT 
CENTRAL BOILER WORKS : LOUGHBOROUGH Telephone: SYDENHAM 6080 (7 lines 


Tel: Loughbereugh 2351 Grams: Beilers, Loughborough Established over 80 years Telegrams. ‘SHEETMETAL’ Beckenham, Kent 
Enter No, 682 on reply card Enter No. 683 on reply card 








ad Layo f-4 
Tare] elale Mm ial-\ae 








You can choose from Standard’s Outstanding Range of 
PISTON RINGS AND ASSEMBLIES 


for any type of engine... Steam, Petrol or Diesel... 











FUlom cel amorelanlela-ty-1e)amr-tale mal ela-lel lem ely-F 


at i 


... but make sure 
they are 











THE STANDARD PISTON RING & ENGINEERING CO., LTD., 


Premier Works . Don Road . Sheffield 9 . England 
ephone: Sheffield 42076 (3 lines) Telegrams: Ocean, Sheffield 9. 
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A 1200 amp single-break oil-circuit breaker, as 
fitted to Class *Q” switchgear. 


Now tested for 


350 MVA at 11kV 


AEI 
CLass ‘Q’ 


SWITCHGEAR 









A 6-panel, Class QF441-461 Switchboard with 
spring-operated mechanism. 


The well-known AEI Class ‘Q’ metalclad 
vertically isolated switchgear, available with 
either air or compound insulated busbars, and 
which incorporates the type JB single 
break oil circuit-breaker, is now available for 
a short circuit rating of 350 MVA at 11 kV, 
in addition to the existing rating of 250 MVA 
at 6.6 kV, on 23” equipment centres. 
For further details, write to AEI Switchgear 


Division, Willesden Works, Neasden Lane, 
London, N.W.10 or to your local AEI office. 


Switchgear Division 


WILLESDEN, LONDON - TRAFFORD PARK, MANCHESTER - HIGHER OPENSHAW, MANCHESTER 


Associated Electrical Industries Limited 


FA/OO3 
Enter No. 691 on reply card 








70 
g, 
“° draughtsmen 


don’t draw it... 


just quote the number from these GLAG]2R handbooks 


With these Glacier handbooks by you the drawing of most Plain Bearings is quite 
unnecessary. All you need do is quote the part number. These handbooks will 
save you and your company time and trouble—and that means money. 





Designer's Handbook Wo.1 


supplied from stock by 


’ . & HANDBOOK NO. 1 ON STANDARD BEARINGS 

4 é a “goth gives complete technical data on fits, finishes, toler- 
ances, housing diameters and clearances; advice on 
assembly, operating conditions etc; also tables of 
standard sizes of machined bronze bushes, wrapped 
bushes, dry bearings and bearing materials. All these 
bearings are available from stock on quotation of a 
single part number. 
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& Handbook Wo 


DRY BEARINGS 


& MATERIALS 


CC TPANTIERR| 


DU. Gry tearing: 
Oe 


BG & Di. dey bearing wrface 
treatments 





HANDBOOK NO. 2 ON DRY 
BEARINGS AND MATERIALS 
gives all data on _ properties 
dimensions and tolerances for 
DU and DQ Dry Bearings and 
Materials — as well as DG and DL 
process treatments. 


F R EE 0 F FER These handbooks —the first two of a series—are part of the service 


We will send any company, The Glacier Metal Company offers to designers and draughtsmen 


on receipt of an official 
request, copies of the Glacier 


DESIGNER’S HANDBOOK NO.1 & 2 


for each of its draughtsmen., 
Also to any individual 
draughtsman who applies on 


his company’s letter heading. 


oF ee 


-s 





iE GLACIER METAL COMPANY LTD., ALPERTON, WEMBLEY, MIDDX. 


Enter No. 701 on reply card 
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- BUTTERS 
DERRICKS . 


es 














A 15-ton 2-motor electric derrick is illustrated. This 
crane has a 150 ft. jib, and handles 15 tons at 112 ft. 
radius and 6 tons at 140 ft. radius, handling these 
loads at 40 ft. and 120 ft. per minute respectively. 
It is mounted on low bogies on standard rail gauge. 
Butters Derricks provide absolute reliability in all 
sizes and with any form of motive power. We shall 
be pleased to submit details and quotations. 


BUTTERS BROS. & CO. LTD. 


MACLELLAN STREET GLASGOW, S.! 
Telephone: IBROX 1141 (6 lines) Telegrams: ‘‘ BUTTERS, GLASGOW ”’ 
LONDON. The Crane Works, Long Lane, Hillingdon, Middlesex 
Telephone: UXBRIDGE 3925 & 2288 
And at BIRMINGHAM and NEWCASTLE 






We invite you to visit us at the 


MECHANICAL HANDLING EXHIBITION 
Earl’s Court, 3rd to 13th May, 


ie STAND No. J8A—GROUND FLOOR 


Enter No. 711 on reply card 
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GKN 


K 


Be ee 





gives these reliability 


Quality Control at GAN means much more than inspection of ends only with the severest tests on the finished article. Since 
the finished product: it means that minute inspection at every its adoption by GKN over 20 years ago, it has become the most 
stage of production ensures that each process is faultlessly important single contributory factor to the superb quality implied 
carried out. Quality Control begins with the raw material and in the initials GKN. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., 





Screw Division, Box 24, Heath Street, Birmingham 18 - Telephone: Smethwick 1441 - Telex 33-239 
s/cr/asnt 


Enter No 721 on reply card 
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This resilient 
compressed asbestos 
packing sleeve is the simple 
secret of the Klinger Sleeve Packed 
Cock. Invented by Klinger engineers 
over 30 years ago, the sleeve can 
be tightened or replaced in 
the line in 5 minutes 
should this prove 


necessary. 


Klinger Sleeve-Packed Cocks are made in various sizes from |” to |” full bore, and can be 
supplied to suit any required conditions of service or application. Write for full technical details. 


AT of a BB. he 


RICHARD KLINGER LIMITED - KLINGERIT WORKS - SIDCUP - KENT - ENGLAND 
Telephone: Foots Cray 7777 Cables: Klingerit 


Enter Ne. 731 on reply card 
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“This ‘DPA’ Distributor type 
Fuel injection Pump 


has many 
advantages” 






It is so small and compact that it can be fitted snugly against the engine 
and makes a very neat installation. It lends itself to simple driving arrange- 
ments and can be mounted either horizontally or vertically. The position 
does not affect lubrication, because the pump runs in filtered fuel oil under 
a slight pressure and no special lubrication is needed. It is suitable for high 
speed work, because its rotating parts are light and there are no highly loaded 





springs. There is much more besides . . . 
Over a quarter of a million already in use 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 975 
Enter No. 741 on reply card 
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*‘RITESPEED” 





‘ Ritespeed’ is the name given to the well-known range of 
Spur Reduction Gears and Geared Motors produced by 


Crofts of Bradford. 


Compact in design, they can be mounted in any position, and 
there is a Flange-Mounted Series, including Vertical Geared 
Motors for use with stirrers, mixers, and similar machines. 
Gear cases are made from Crofts semi-steel, a tough, 
durable, close-grained metal, and the gears are accurately 
machined from high-tensile steel bars or forgings dependent 


on the size of the unit. 
The Geared Motors and Reduction Gears cover the same 


power range, the former taking any make or type of flange- 
mounting electric motor. 


In addition, the incorporation of a HIRATIO adaptor enables 
ratios up to 2175:1 to be obtained, while the inclusion of a 
MULTISPEED unit provides two, three, or four speed changes, 
selected by hand lever. 





A Tumbling Barrel driven by a ‘ Ritespeed ' Geared 
Motor and chain drive. 


‘* Ritespeed ’’ Geared Motors and Reduction Gears can be 
supplied from fractional up to 80 H.P. Ratios up to 82: |. 
Up to 20 H.P. supplied FROM STOCK. 


WRITE FOR PUBLICATION 5737A/K 


rfl CROFTS (ENGINEERS) LIMITED 


names THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : ‘‘Crofters Bradford Telex’’ Telex 51186 








BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 


Enter No. 751 on reply card 
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When London’s buses looked like this and catered 
more for health than comfort, FESCOL 
pioneered their process for the electro-chemical 
deposition of nickel for building up worn 








engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The 
FESCOL process has saved industry hundreds 
of thousands of pounds by restoring worn 
components to their original dimensions. The 
process protects new products against 
corrosion and provides a hard, long-wearing, 
low-friction surface. Are you up-to-date with 
the full range of engineering components 

that can be FESCOL-ized in Chrome or 
Nickel? For further information please 

write for publication ES. 


_ HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


ST HARD CHROME DEPOSITION 
was introduced by FESCOL in 1922. 


NO HARD CHROME DIRECT ON 
LIGHT ALLOYS 


FE\( 

\ Uy FESCOL LIMITED - NORTH ROAD - LONDON N7 
SS stil Branch Works at 
Established 1920 Port Glasgow, Huddersfield, and Brownhills, Walsall 


Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 


TGA F48A 
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CONDENSATE DATA CONDENSED 















































In any field there are subjects which seem ale Fee 
as Y= Oe: 1196 BTU. \ | ) “1196 BTU. a 
common enough but where useful information 
is piecemeal and hard to come by. amet ay, ” 
. ; : W ib a 
Steam engineering is such a field. Condensate ow © 2 
return is such a topic. :, LATENT “2 LATENT : va) 2 
HEAT 9° HEAT =): =z 
It is readily agreed that where process steam | 2 9 oO 
Ww 
does its job (yielding its heat, that is), con- > ae ree 
; he aor w 
densate is formed, and there is little argument ao 7 
, ; - ? oe . _ 
about the need to get rid of condensate rapidly ‘ Ea < 
a ae : = 
and efficiently. It is beyond this point that we 338 BTU. - 338. BTU. 
ee ee — ——— Baits — 
find our views so frequently being sought. SS 9:3% = —— SENSIBLE caomanagiond 
~— ~SENSIBLE ——~ | SAVING HEAT —2~| 
Should the condensate always be returned to CRE cama ae a i 
. — @ wecieianec! ete dt UY; 
the feed? Should the return be low level or —— 6 ———] fy 
WLLL LLL LLL a 


overhead, and should it be flooded? If overhead, 
how should it be lifted? By steam traps or by a 
simple automatic pump? 

How do you size condensate return pipes? 
To save ourselves time we recently produced an Information 
Sheet called ‘“‘ Condensate Return”. In effect, its production was 

p 

actic ‘ficulties? Is c > 

practical difficulties? Is corrosion a problem: by popular request, and many engineers seem to have 


What are the principles, and are there any 


Is it, for that matter, all so complicated that found it of practical value. 
it is quicker and cheaper to pour the stuff down Copies are free, and so is useful information about some of 
the tools to deal with condensate return. 


the drain anyway? 





Sea 





Please send......... copies of Information Sheet No. 2! ‘* Condensate Return "’ 
information about Spirax products for lifting condensate. 


—_— = 
FUEL EFFICIENCY AND 


», POWER FOR INDUSTRY 


NAME 
Be EXHIBITION 4 
(GRAND HALL) OLYMPIA .. 
ADDRESS April 27th-May 6th 1960 
STAND 17 ROW F 
EG460 


Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham London: 28 Victoria Street SW1 Abbey 6101-3832 — 


Enter No. 771 on reply card 
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EDWARD 


a Wo LTD Of) 


Registered Office and Works: 
OCEAN IRONWORKS * TRAFFORD PARK - MANCHESTER 17 
Tel: Trafford Park 2341 (10 lines) London Office: 78 Buckingham Gate, S.W.1. Tel: Abbey 1948/9 





CONSTRUCTIONAL 
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The illustration shows part of a contract undertaken for 
Thames Board Mills Limited, at Warrington, Lancashire. 

The project comprises large storage bays with direct loading 
facilities from the new diversion of the River Mersey at 
Arpley Meadows; the 50 ft. high gantry which will accommodate 
a travelling crane, has a 50 ft. projection over the quay side. 


ENGINEERS 


BUILDING IN STEEL... 

meets every requirement and can provide the 
basis of a storage hut or the shape of a city. 
Structural steelwork cannot be equalled for 
strength, endurance, adaptability and cost. 


Ge W099 
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E.N.V. ENGINEERING COMPANY 





Spiral bevel and hypoid gears offer many advantages for right angle drives where high 
efficiency and smooth, silent running are required. 

E.N.V. specialise in the design and manufacture of straight and curved tooth bevel 
gears. They offer collaboration with engineers from the project stage on the design of 
gears and mountings. They have unique facilities for the large-scale manufacture of 
transmissions including final drives, differentials and axles for vehicles and agricultural 


equipment, precision gears for aircraft and gears for industrial applications. 








LIMITED 
Telephone: 


HYTHE ROAD, WILLESDEN, LONDON, N.W.16 


LADbroke 3622 APS6 
Enter No. 801 on reply card 
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slidi ne 
shutter 
doors 





rolli ne 
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for | 
every opening 
e/ 


THE DOORS COMMANDING THE WORLD’S LARGEST SALE 
Send for Illustrated leaflets 35/SDG 


G. Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/8/9 and at 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kong. 


BRADY FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 


SLIDING SHUTTER DOORS GRILLES IN STEEL, 
UP AND OVER DOORS - FIREPROOF DOORS 
SLIDING DOOR GEAR RUBBER DOORS 


* ALSO MANUFACTURERS OF BRADY LIFTS. 
Eater No. 811 on reply card 


AND ALUMINIUM 
ALUMINIUM OR NYLON - 
COLLAPSIBLE GATES 

ORNAMENTAL IRONWORK 





Always fit 


Cheney/ 


the clip 


with the double 






It’s the exclusive Cheney 
design and patented thrust 
washer and insert that give the 
Cheney Clip that extra, never- 
relaxing grip. A larger diameter 
screw ensures deeper, more positive 
thread engagement to withstand 25°, 
extra torque—and yet the Cheney 
Clip costs no more than any other 
type. Always ask for a Cheney 
Clip and see the difference 


HENE Y oni: CLIP, 










TRADE ENQUIRIES TO:— 
FENTER LTD., 
184.ASTON ROAD, BIRMINGHAM 6 








geo we 


Specialists in the 
manufacture of Cast- 
ings in Manganese 
Bronze; Phosphor 
Bronze ; Gun Metal ; 
Brassand Aluminium. 


SPECIAL 
ALLOYS TO 
SPECIFICATION 






When you need tough SRax? 
castings 7 


CHOOSE HUGHES J. & J. HUGHES LTD., Albion Metal Werks, 


Woodcock Street, Birmingham, 4. 
Enter No. 813 on reply card 





cat lo 
STEAM 


or OIL? on WATER? or AIR? 
You had better use 
GUMMER’S PARALLEL SLIDE VALVES 


for unrestricted flow, ease of operation, long 





service and reliability under even the most 


severe conditions. 


GUMMERS LIMITED 


gk EFFINGHAM VALVE WORKS - ROTHERHAM 
86! 


Telephone: Rotherham 4865-6-7 Telegrams: Gummers, Rotherham 


' London ‘Office: 38 Victoria St., London $.W.1. Tel:- ABBey 6473 
Enter No. 814 on reply card 
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LOOSE NUTS LOSE MONEY 


‘PALNUT’ 


(REGD. TRADE MARK) 


SAFETY LOCK WASHERS 


ECONOMICALLY AND EFFICIENTLY DEFY VIBRATION 


BY COURTESY OF BRITISH RAILWAYS, SOUTHERN REGION WE SHOW BELOW A 
‘PALNUT’ FITTED TO THE ROOF OF A MAIN LINE DIESEL LOCOMCTIVE. 





\\\ FOR LANCASHIRE BOILERS: 











} Are you interested in getting | 
greater efficiency and, at the same 
| time, saving on your fuel costs ? 

[ If so we invite you to consult us. 
Sugden Superheaters can be fitted 

with full damper control. They 





We are sure that the ‘PALNUT’ Safety Lock Washer can and will 
be of service to you—give us a chance to prove it. 


are suitable for all industrial Available in all threads from 6 B.A. to 3” B.S.F. ‘ PALNUTS’ 
give a guaranteed and easily inspected lock. Function on 


purposes and can be fitted to all short bolt lengths and dispense with all need for drilling 





types of Shell boilers. or distortion of thread. 
Sudgen Superheaters are NATIONAL PHYSICAL LABORATORY TESTED 


ate ys of particular value where THE GREATER THE VIBRATION THE TIGHTER THE GRIP 


Whnt auxiliary steam boilers are 
For further details apply 


\ THE PALNUT COMPANY LTD. 


DEN LIMITED oes 
PALNUT WORKS, 3 ARTHUR STREET, HOVE, 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 pen eae. sacs 


Telephone: TRAFFORD PARK 2520 








| 
= 
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ON 
Ag WV hatever the quantity, engineers have 
| > i s come to accept the unfailing accuracy of 


William Lee malleable castings. If your 


problem is accuracy with quantity then we 


wt Wee Sane j 


can solve it for you. 


William Lee & Sons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 








DRONFIELD . DERBYSHIRE 


Telephone: 2204 





MALLEABLE IRON CASTINGS OF 
QUALITY IN QUANTITY 
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POWER AMPLIFIER 





OHMS 


Illustrated is the new VG.109 Mark II Vibration Generator witha 
MEASURING re) : 
MEASURING Ore PA 20 kVA Power Amplifier (giving 15,000 Ib. thrust) and a System 


CONTROL CONSOLE 
Measuring and Contro/ Console. 


Another GOODMANS achievement which adds to Europe’s most 





comprehensive range of Vibration Generators . . . from 2b. to 

18,000 Ib. thrust. With Power Amplifiers from 5 VA to 30 kVA, ) 
associated oscillators, control and measuring equipment, PFXHIBITICN 
COMPLETE Vibration Test Systems ranging from 250 lb. to 

18,000 Ib. are now available with all facilities tailored to suit your NKDAS 462 


individual requirements. 


Whatever your vibration problem, whether fatigue, torsional or 


flexure testing or structural investigation, consult the vibration For full details of the complete range of GOODMANS 


Vibration Equipment, post this coupon. 


specialists first. (cheailetdetnt abl tbl Cmeay there ateosie| eed Ree Ree et 
“| 














1 GOODMANS INDUSTRIES LIMITED |] 

1 Axiom Works, Wembley, Middlesex, England | 

Please send me a copy of your Vibration Equipment catalogue 

| and literature concerning your Complete \ibration Systems. | 

| 

GOODMANS INDUSTRIES LIMITED, AXIOM WORKS: WEMBLEY -MIDDX-° ENGLAND | | 
Telephone: WEMbley 1200 (8 lines) Cables: Goodaxiom, Wembley, England | NAME | 
| ) 

| ADDRESS | 

| | 

| | 

| 

| 

| 

l 1 


GD 60 


| Te 
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Simple or Complex... 
MEASUREMENT PUMPS 


Suit every purpose 


The need for a consistently reliable pump is a vital requirement 

in many industries using lubricant fluids. ROTOPLUNGE pumps 
manufactured by MEASUREMENT are designed to maintain uniform direction 
of flow automatically, regardless of direction of drive. 

Pumps are supplied with auto-reverse, short stroke, variable 

stroke, relief valve and by-pass features making the ROTOPLUNGE 

ideally suitable for many applications. 

For full details of the range of ROTOPLUNGE and other pumps 


available, write to the Sales Manager, MEASUREMENT LIMITED. 





There is € MEASUREMENT pump to suit every purpose. 


meters are matters fo MEASUREMENT 


MEASUREMENT LIMITED P.O. Box No. 2: Dobcross * Nr. Oldham - Lancs. 
Telephone: Delph 424 (5 lines) Telegrams: SUPERMETER, Dobcross 
Export Enquiries: 

PARKINSON COWAN GROUP EXPORTS LIMITED 

Terminal House 52 Grosvenor Gardens - London: 8.W.1 


Telephone: Sloane 0111 - Cables: Disc, London 


aN PARKIN SON COW AN COMPAN Y 





Enter No. 841 on reply card 











THE ENGINEER § April 8, 1960 








ee) 



















LIFTING ~ 


FOR CONDENSER COOLING 


— 


MAGNETS 

CHUTES WATER- POWER STATIONS 
CONVEYOR HEADS SUSPENSION 

SWEEPERS MAGNETS WATERWORKS + FACTORIES 


OVERBAND SEPARATORS CLUTCHES 


MAGNETIC PULLEYS 


' DRUMS 
@) PERMANENT MAGNETS 
A TELEGRAMS 
CENTRAL 5391 BOXMAG B’HAM 


ELECTROMAGNETS L?°. 


PAPERMILLS & TANNERIES 











| PUMPS FOR AIR 
| WATER & VACUUM 





F. W. BRACKETT & CO. LTD. 














Boxmag Works, Bond St., Birmingham, 19. England COLCHESTER Telephone: 3958 
beer P970 
Enter No. 851 on renlv card Frter No. 852 on reply card 








HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegroms : GRIFFIN, OLDBURY 








Fnter No. 853 on reply card 








THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow —. 
with Bradford air or : 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore. with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 1%” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. : be 
with hydraulic fluid, oil or water. Supplied eae 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 












oo Gee 





SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ‘Metallic ’’, Bradford Branch Offices: London, Liverpool, Glasgow, Manchester, 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 


Enter No. 854 op reply card 
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KARIBA 
a 


530 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


Phe fe fepepepepey ey ey 4 } 4 


ame: re ie }3 


Self-adhesive Urethane Foam 





REDUCE COSTS and SPEED PRODUCTION BU LLE as 
Tesamoll is a new synthetic material with unique features. Its : : a ; ; F 
interconnected cellular construction compresses easily and has a MAIN ARTERAC TORS - B.T.H. Co. Ltd. 
constant, gentle push-back. It is rapidly replacing foam rubber and felt Consulting Engineers - Merz & McLellan 
as well as giving results not always possible with traditional materials. 
IN ELECTRONICS Tesamoll has many uses in this modern sphere 
to mount instruments, cushion, pack, eliminate vibration and seal 
against dust. 

ENGINEERING Tesamoll can be used as gaskets for powder 
chambers, to seal against dust, to mount small components, to reduce 
chatter and vibration and noise. 

RADIO AND TELEVISION  Tesamoll is invaluable because of 
its unique electrical, acoustical and dust sealing qualities. It is ideal 


The illustrations show 
a complete 330 kV. bush- 
ing insulatorand a 330 kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 


for sealing T.V. tubes because it is electrostatically negative and tends AS-E-E 
me es or air vee hares nartivie ELECTRICAL 
to repel dust and other air or gas borne particles. ENGINEERS 


SAVE TIME Tesamol! has a powerful pressure-sensitive adhesive 
which adheres firmly and instantly to any dry, clean surface. Self- 
adhesive Tesamoll saves many man-hours, is clean and quick to 
use and efficient in operation. 


TESAMOLL Can help you | 





too. Tell us your problem, we | Send for 

may well have the answer. Technical ; 

Please ask for samples for Booklet Deed © 
i Ie of Visit 

testing. giving full details of the ns cane wea 


physical, acoustic, elec- 
trical and chemical charac- 
teristics together with the 
range of thicknesses, widths 
and prices from: 


BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9y71 








SEALDRAUGHT LIMITED, CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, S.W.1. Tel. ABBey 3571/2 
Enter No, 861 on reply card Enter No. 862 on reply card 
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Holfos Bronze 


SHELLGASTINGS 


—to increase your production 
















Ask for our Technical #e 
Representative to discuss the 
application of Shellcasting to your requirements 


John Holroyd & Co. Ltd 
P.0. BOX 24, HOLFOS WORKS, ROCHDALE, LANGS. Tel. 3155 





BRONZE - GEARS - MACHINE TOOLS 


Enter No. 871 on reply card 











The 1200 series 


THE MOST 
WIDELY USED 
COMMERCIAL 

COMPUTERS 

IN BRITAIN 


Users say... 


* 30,000 stock items held 
throughout the U.K. 
accurately reviewed each 
month, correcting unbalance, 
excesses and shortages, and 
considerably reducing 
the stores holding.’ 


‘Positive control has reduced 
work in progress by 55°, 
the production cycle by 40°, 
and shortages by 80”,,.’ 


‘With two computers we 
processed 2,048,000 subsidy 
claims last year totalling 
£47 million, and payment 
was much quicker.’ 


The 1202 general-purpose com- 
puter is a tried and proven 
success in companies both large 
and small. It is the latest ina 
series that has already exceed- 
ed more than half the combined 
sales of all other commercial 
computers ordered and deliver- 
ed in Great Britain. 


ASK FOR I-C-:T SERVICES Special- 
ist Advice, Films, Education, 
Training and Demonstrations. 
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Some users of 


1201 and 1202 
computers 


R¢ UCIBLE CO. LTD 
lO CHEMICALS LTD 
RAILWAYS, WESTERN REGION 
ALKALI DIVISION) 
OF SUPPLY, CHESSINGTON 
VINCIAL ADMINISTRATION OF THI 
CAPE OF GOOD HOPE 
{ISH SUGAR CORPORATION 
SHELL REFINING COMPANY LTD 
BAZAARS (1929) LTD, SOUTH AFRICA 
GUEST, KEEN & NETTLEFOLD 
(MIDLANDS) LTD 
WEST RIDING COUNTY COUNCII 
THE GENERAL ELECTRIC CO. LTD, 
BIRMINGHAM 
MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 
MIDDLESEX COUNTY COUNCIL 
SOUTH WESTERN REGIONAL HOSPITAL 
30ARD 
ICT LTD, LETCHWORTH 
BRITISH TIMKEN LTD 
COMMONWEALTH BUREAU OF CENSUS 
STATISTICS, AUSTRALIA 
H.M. STATIONERY OFFICE 
BRITISH RAILWAYS, DARLINGTON 
GENERAL POST OFFICE 
GENERAL MOTORS S.A. LTD 
PILKINGTON BROTHERS LTD 
NOTTINGHAMSHIRE COUNTY COUNCIL 
BRIGHTON CORPORATION 
BIRMINGHAM CORPORATION 
MINISTRY OF FINANCE, NORTHERN 
IRELAND 
I-C-T LTD, CASTLEREAGH 
H.M. NAUTICAL ALMANAC 
NOBLE LOWNDES & PARTNERS 
MONTAGUE BURTON LTD 
DURBAN CORPORATION, SOUTH AFRICA 


International Computers 
and Tabulators Limited 


149 Park Lane, London, Wl 


and offices throughout Great 
Britain and overseas 


Enter No. 881 on reply card 
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Speed, rigidity, flexibility. These are 
the basic points that the discerning 
buyer looks for in a machine tool. But 
these essential qualities don’t just 
“happen *’—in the case of the famous 
“Richmond ’’ range of Milling and 
Drilling Machines, they are factors built- 
in at the blue-print stage by an expert 
design team and then translated 
patiently into reality by some of the 
finest craftsmen in Britain’s industrial 


North. 


No. 3 VERTICAL MILLING MACHINE 
Table Size : 48” 11”. 

Capacity : 30” 8” x 16’. 

12 Speeds—12 Feeds. 

Automatic & QPT. to all motions. 
Spindle Bored No. 40 B.S.S.T. 

Head Swivels 45° Right or Left. 

3” Vertical Spindle adjustment. 





| 


NAAR 


JonWOND | 7 


QQ eE-vvrF’ Hr IIIi1111qug J 
MIDGLEY & SUTCLIFFE LTD. 


Hillidge Works, Hunslet, Leeds 10, England Telephone: 76032/3 Telegrams: ‘Tools,’ Leeds, England 
Enter No. 891 on reply card 
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This Claw-Grin Fittin 
! prevents hoge quitting | 


HOW 














™ Fixing ‘‘ HERCULES ” Hose Fittings is as simple as knocking 
DO in a nail. No special tools, clips, clamps, etc., are needed—only 
a hammer to fix the unique Claw Grips for flush, smooth joints, 
strong enough to withstand high pressures and absolutely drip- 
YOU less! Highly efficient in use, “‘ HERCULES ” fittings give old 
hose an extended life and that means money saved. 





ASK THE BIG COMPANIES! 


KNOW 


‘ the speed of your machine ? 


The ** HERCULES ” Hose Repairer (illus- 
trated)—and a hammer—is a_ complete 
hose mending outfit, and only one in the 
“HERCULES” range for all types of 
industrial hose, including a stronger Lug- 
Type Coupling for suction and delivery 
hose. 


Peak production means optimum speeds. Check 
this speed with a— 


SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in r.p.m. or 
f.p.m. (metric readings if necessary) to within 

+ 4% even in awkward places. 





FOR IMMEDIATE DELIVERY IN FIVE MODELS 


HAVE US SEND YOU FULL DETAILS AND PRICES 
A.T.H. 4 (o—s50,000 r.p.m.), A.T.H. 6 
(o—10,000), A.T.H. 7 (0O—20,000), A.T.H. 10 


o—s5,000), A.T.H. 24 (0—4,000), for both (HI E R = LE 0) 


directions of rotation 
REGISTERMEC 





PRICE (Complete with case and accessories) 


racer secre ENGAGO WON'T LET HOSE SLIP 
NEWTON SALES COMPANY LTD. 


(industrial Division), 517, Fulham Road, London, S.W.6. . Tel.: Fulham 4228 
THE SPECIALISTS IN HOSE FITTINGS 
Enter No. 902 on reply card 


Write now to 


AP/ #3 Chronos W , London, N.W.2 Telephone: GLAdstone 1136 
Enter No. 901 on reply card 
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kitchen window frame 


we don't always know 






But whatever its purpose and whoever uses it, we are sure of one 
thing... it is a first-class pressing which will give satisfactory service 
throughout a long life. 

“ BRALLOY "’ have the ‘ know-how,’ the plant and the skilled operatives 
who can produce Hot Pressings in the way YOU expect them to be 


produced. 
| A fully descriptive Brochure is available on request. 
° & ALLOY PRESSINGS (Deritend) LTD. 
<idagiatDresate ne a =. PRESSINGS ames DEPT. SM1, LIVERPOOL STREET - eat 9 ) 
- ALUMINIUM BRONZE TEL: VICTORIA 2941 
A MEMBER OF THE DERITEND GROUP OF COMPANIES 





Enter No. 903 on reply card 
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The N.C.B. had a problem. . . how to clean this 1ooft. benzole 
scrubber at a Carbonisation Plant in a hurry. General 
Descaling were called in and they immediately advised 
cleaning by chemical means. Experienced men and the 
power pumps and other equipment were soon on site and 
the job under way - and completed in only one tenth of 
the time taken by previous methods. 


Photos by kind permission 
of the N.C.B. 


General Descaling offer the service or materials and 
equipment for the chemical descaling of every type 
of plant, especially in enclosed spaces—BOILERS, 
PIPE SYSTEMS, CONDENSERS, ECONO- 
MISERS, TOWERS, HEAT EXCHANGERS, 
COOLERS, etc., etc. No other concern can offer 
equipment equal in size or power for chemical de- 
scaling, no other concern can offer descaling fluids 
so effective and so safe to materials of construction. 
Speed, care, experience and efficiency are the essence 
of this section of the General Descaling service and 


equipment. 






Let us assess your problem without obligation NOW Send 
brief details with, if possible a sample of the scale or soil 
concerned to:- 


GENERAL DESCALING 
co. LTD. 


Retford Road, Worksop, Notts. 
Tel. Worksop 3211/3. 








SMAQN 
AGG \ 





Enter No. 911 on reply card 
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” 
1,000 gall. kettle in § 
copper. 
Lynx Quasi-arc welded. 
See 


Stainless steel 
vessel with mild 


12,000 gallon water steel jacket 


separator 
































WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 
CLARKS CAN COPE 





STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 





VALVEWORK AND PIPEWORK Clark’s modern methods, efficient equipment, 
METALLIC ARC WELDING e f. ili + co ti | h il 
pnennitiatn teenie eedunieen unique facilities and practical approacn a 
STRESS-RELIEVING AND TESTING FACILITIES operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 


equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper, or aluminium- 
bronze ... Clarks of Hull will not only give you the practical 
solution to your problem—they’ll deliver a first-class job on time ! 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 


> at enquiry first to Clarks of Hull. 
Telephone 37654 Telegrams ‘Clark Hull’ Send that enquiry first 


a MEMBER OF THE NEWMAN HENDER GROUP 
Enter No. 921 on reply 
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R4A7 auxiliary set 320/437 b.h. p. 
at 500/750 r.p.m. 


LE6 diesel engine 130/185 b.h.p. 
at 1200/1800 r.p.m. 




















For cranes and locomotives, for marine 
propulsion and auxiliary duties there is a 
National engine for every need. 

Between them they can provide just the 
right power unit for any of these duties 
—and many more! 

Powers range from 80 to 1372 b.h.p. for 
Industrial, Marine propulsion and auxiliary 
applications. Direct reversing marine engines 
are available from 342 to 1372 b.h.p. 


Full technical data on request. 





, Pee - a - ve a 


THE NATIONAL GAS AND OIL ENGINE co. LTD - ASH ON-UNDER- LYNE * ENGLAND 
Overseas Organisation: HAWKER SIDDELEY BRUSH INTERNATIONAL LTD ~~ National Works ~-  Ashton-under-Lyne ~* England 
> 
WY 
A member of the Hawker Siddeley Group NAT 75 





Enter No, 931 on reply card 
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| HE CONTROL PANEL shown on the opposite page will do 


an important job at the Carrington Works of the Shell Chemical Company Limited: it will 





control the fully automatic PERMUTIT plant producing nearly a million gallons daily of very 
pure water for boiler feed. This plant is typical of many recently designed and manufactured 
by Permutit for new industrial projects. 

In every manufacturing process, water is an essential basic material. Steel, oil, chemicals, 
textiles: all rely on large quantities of water that must be purified to exacting standards. 
For some purposes, clean and sparkling filtered water meets the need, and for others, scale 
forming salts must be eliminated. More critical applications call for water completely free 
from all dissolved solids: water of this high purity is produced cheaply in any quantity by 


Permutit plant. 


in Electronics, very pure water is essential in In Aviation, the gallevs on Comets are equipped 
many production processes—particularly in the manu- with Permutit drinking water filters, and Permutit 
facture of cathode ray tubes, and in the preparation De-Salting Kits are provided im emergency survival 
of germanium wafers for transistors. This water ts dinghies. On the Boeing 707, hundreds of gallons of 
produced by Permutit  Deminrolit” plant—it is so pure pure water—by Permutit—are injected into the turbo- 
that care must be taken to avoid its contamination by jets to give increased thrust for take-off. 


itmospheric impurities 


in Ford’s new Paint, Trim and in Britain’s Nuclear and Fossil 
Assembly Works, !ioly shells are repeatedly Fuel Stations, the make-up for the boilers is 
rinsed with water during the stages of spraving and treated by Permutit “Deminrolit™ plant that provides 
rubbing down. To ensure perfect: finish, very pure water free from silica and dissolved solids, with an 
sater is needed: a Permutit plant supplies treated electrical conductivity of less than 0.5 > micromhos 
make-up, and also purities dirty water for re-use per cm3 


You use water in your industry, but is its quality good enough for today’s needs 
or tomorrow's planning? Bad water can ruin expensive plant and make process costs 
uneconomic: good water by Permutit saves money and often opens the way to better 


manufacturing methods. 


_ 
RRC 
,' ‘ 
v 2 ew 
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Full technical information on Water Treating Equipment 


saat EORGE Vt mad lon Earchanae Processes will be supplre / on reque st, 


THE PERMUTIT COMPANY LIMITED azz 


DEPT. T.F.2, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4 


TELEPHONE: CHISWICK 6431 WORKS: EALING AND SOUTH WALES CABLES: PERMUTIT, LONDON 


SUBSIDIARY COMPANIES 


THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD 


567-573 Pacific Highway. Crow's Nest, Sydney. N S W P.O Box 6937. Johannesburg 


ON EXCHANGE (CANADA TD 33 Price Street. Toronto S$. Ontar 
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....almost everyone 
thought of them first 


>» ae 
i? y 
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The Chinese invented everything from writing to rockets....so they say. They may have pipped 
the ancient Egyptians; they certainly used them hundreds of years B.C.. The Romans knew about 
them and used them. As usual, the Greeks had a word for them. Even the Monks of the Middle 
Ages who discovered so many things may well lay claim to the invention of gears. But whoever 
thought of them first, lots of people make gears now. OPPERMANS OF NEWBURY FOR EXAMPLE. And 
as in everything else, some people make things better than others. OPPERMANS OF NEWBURY FOR 
EXAMPLE. Oppermans (of Newbury, you will remember) don’t claim to have thought of gears first; 


but they think of little else now. 


a: OPPERMANS OF NEWBURY 


4 
“ase 


OPPERMAN GEARS LTO NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 


Enter No. 961 on reply card 
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THE NEW 
TECALEMIT 
RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND | 
FUEL OILS-LUBRICATING, | 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost-— High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 


such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 

Cheapest—Most efficient—Cleanest to service. 

Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third isa 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 





TECALEMIT 
x@> the authority on filtration 


TECALEMIT LIMITED: (SALES EN ) PLYMOUTH: DEVON 


Tevec 


Enter No. 971 on reply card 
M 












April S. 19600 I Ht ENGINEER 


Tyg yo: Fr <A 7" i y 
, 4 le iy’ g Wilh 
4 
' 7 | 
bi bi W 


TYPE SC 
WITH SEALED BALL BEARINGS 


Used for moderate loadings on shafts 
2" to 21” diameter. T-here are 30 bore sizes 
available in 1/16th inch steps. 


RUGGED -: STREAMLINED 
SELF ALIGNING : SEALED 























TYPE E 


WITH TIMKEN ROLLER BEARINGS 
Designed for the more heavily loaded shafts in 
the range 13” to 5” diameter. Choice of 15 bore 
sizes in 4” increments is available. 


RUGGED -: HIGH SPEED SUITABILITY 
POSITIVE LOCK ON SHAFT : LOW PRICE 






Weal a 








N 
a 





J. H. FENNER & CO. LTD. HULL 
BELFAST. BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIFF 
GLASGOW. HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON 
MANCHESTER. MIDDLESBROUGH. NEWCASTLE. NOTTINGHAM 


SHEFFIELD. STOKE. 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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DRUM<*PUMP 
a 





THE 
ANY NUTS 

OUT OF PLACE? 
Bone shaking vibration can slacken 


the tightest nut. The way to 
smooth your worries is to fit 

















TO* 








150/ 100,000 g.p.h. : 
Taapeneieres op to 600°F ‘ 3 KOLOK Positive Lock Washers 
Carg Oo } They come in every size 
cs 
? KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 


‘ Dil Pumps 





POSITIVE LOCK WASHER CO. LTD 45 Renfrew Street, Glasgow, C.2 Telephone; DOUglas 9292 
Enter No. 992 on reply card 











DRUM Pumps meet the requirements of the 


petroleum industry in a unique way, and are 


suitable for liquid from the most volatile to 












the most viscous, over a wide range of PE vay) 
4 4, Z 
temperatures. Cargo, bunkering transfer, Distilled Water at minimb Oe hii i 
< ‘ > afs12 y . ™ : Scag ng, % o o 2 
oad road tanker, refuelling pumps, etc. May we help you with your Probre Re oare > 
THE DRUM ENGINEERING COMPANY LIMITED Cc e e@ 

EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. "all d as ayner 
Telephone: Dudley Hill 897 8 LTD 


Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 
London Office: 38, Victoria Street, Westminster, S.W.1. Telephone: ABBey 396/ ae Fuel Heaters and rhea oy Oil Senaeeneds 

















Branch Offices in Glasgow, Newcastle, Manchester and Birmingham 
777 COMMERCIAL ROAD LONDON €14 Telephone: EASt 3216 
DR 56 Also Bushey Works By-pass Watford Herts. 
Enter No. 991 on reply card _ Enter No. 993 on reply card 
Also 
arge Lathes cORING MILLS 
PLANERS. 


GEAR HOBBERS. 
for All Purposes sis tamss 
AXLE PLANT. 
P Ym ROLL GRINDERS. 
HORIZONTAL BORERS. 
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CRAVEN 
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43/68 in. CENTRES BREAK} LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 






a» 









— 


CRAVEN BROTHERS (MANCHESTER) LIMITED 
MACHINE TOOLS vauxHALt wWorRKS - REDDISH - STOCKPORT - ENG. 


CMTI2 
Enter No. 994 on reply card 
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INDUSTRIAL . & TRACTION GEARS 


a) 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


S The flange mounted motor on the 

a robustly designed gear case, to- 
.*. gether with the Bostock & Bramley 

S High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5: 1 to 50: 1. 


3”, 4”, 5”, 6" and 8” Worm Gear 
Centres. 





Iilustrated 


3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCK & BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 


ODONTIC WORKS PHONE -: STALYBRIDGE 3232-3 STALYBRIDGE 
Enter No. 1001 on reply card 











| THE MOST PRACTICAL 
SPECIALIST} WAY OF ELEVATING 


BULK MATERIAL AND 


DESIGNERS AND OFFERING THE BEST 
MANUFACTURERS 


OF POSSIBLE PROTECTION 
CONVEYING AND 
Walaytintc AGAINST FIRE AND 
EQUIPMENT EXPLOSION RISK 


W. S.BARRON Screwlitt | 

















& SON LID. 
GLOUCESTER 


Cable: BARRON Gloucester 
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why I.C..use 
BT RB belting 


aay 


? A Ba 4 & . oo 
Photograph by courtesy of I.C.I. Ltd. 


For extreme durability, consistency of quality 
and resistance to abrasion BTR Conveyor Belting 

is in a Class by itself. For these reasons I.C.I use it 
at their limestone handling plant at Hindlow, 

Buxton. The excellent properties of BTR Belting 
result from the long experience, progressive development 

and sound engineering that back every foot of the 

millions serving industry from Hindlow to Hong Kong. 


BIR 
SE BTR Industries Ltd 


- HERGA HOUSE, VINCENT SQUARE, LONDON S.W.! 
ENGINEERS 1 RUBBER 





Enter No. 1011 on reply card 





10] 


° 
'T6 wasny wasm! 





For clean, 
gleaming interiors 


Here is a coating for your walls, wood and metalwork 
which is easy to apply and sets with a 
tile-like surface that withstands damp, steam, condensation, 


oils, washing and hard wear. 


In engineering and other factories, warehouses, offices, 
canteens, etc., Permoglaze is nowadays 
replacing ordinary paints and enamels because its hard, glazed 


surface repels dirt and is so easy to Keep clean. 


Permoglaze is supplied ready for application in white and 


colours in Gloss, Eggshell and Satin finishes. 


Write now for colour card and booklet describing how to 


Permoglaze walls and other surfaces. 


Permoglaze 


THE TILE-LIKE FINISH 





MADE BY 


PERMOGLAZE LTD TYSELEY BIRMINGHAM 11 
Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham & Norwich 








Enter No. 1012 on reply card 








CONTACT 


4 4 
(Ge 4, tsclem & SON LID 


ALTRINCHAM ST. MANCHESTER, 1 








W. Kelway-Bamber & Co. Ltd. Room? 
Abbey 6860 


LONDON 


70 Victoria Street, $.W.1. Telephone 


NLE COAST : Fasteners Ltd, 2 Hall St., Barnard Castle 
County Durham. Telephone: Barnard Castie 3143 





“ 


Enter No. 1021 on reply card 


in your aur lunes? 


aler 
VICTOR CAN HELP! 


Please write for Booklet No. C. A. 100 to 
VICTOR PRODUCTS (WALLSEND) LTD., 


WALLSEND-ON-TYNE 


Enter No. 1022 on reply card 





SPENGER & SONS 


(MARKET HARBOROUGH) LTD. 








YOU DESIGN 






IHE 
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“Those L & C piston rings are 


giving you plenty of speed” 


‘‘What’s that you say?” 





I said, since you fitted LD & piston 


rings you've lett us all standing 


‘**Can’t hear, you'll have to catch up a bit” 


“T can’t go any faster. This tub hasn't got L. & ¢ 


piston rings y'know” 


‘‘Whatsamatter, you can’t raise any 
more speed? Give you a tip—get your 
owners to fit L & C piston rings.” 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


EAGLE FOUNDRY, SHEFFIELD II, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
OA S660 
Enter No. 1023 on reply card 








IT 





We shal! be pleased to have your enquiries. GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/2 
Enter No. 1024 on reply card 





THE ENGINEER April 8, 1960 103 


nee FLUSH MOUNTING 
| PRESSURE 
GAUGES 
and 
| THERMOMETERS 
/, PRESSURE | 
~~ | 


For a panel containing pressure gauges and ther- 
mometers, we can offer both types of instrument 
matching each other. 

















Flush mounting mercury-in-steel thermometers are 
available in ranges up to 1200 F. and pressure gauges 
for most industrial applications can be supplied for 
flush mounting. 


Fixing by a single clamp is our standard method and 
is generally agreed to be much easier and neater 
than fixing by three screws in the front flange. 


The standard finish is instrument black and the front 
flange is reduced in width for improved appearance 
and ease of taking readings. 


Panel hole sizes are 43” for 4’ dial 
6” for 6’ dial 

81” for 8” dial, 

103” for 10” dial 


Panel mounting shut-off and fine-regulating valves 
can also be supplied. 


TEMPERATURE 


/, TEMPERATURE 





PRODUCTS INCLUDE : High Precision Gauges 


Dead-weight Testers - Mercury-in-Steel Therme- 
meters - Differential Gauges - Hydraulic Load 
Indicators - Absolute Pressure Gauges - Pressure 
Recorders - Pneumatic Receiver Gauges - Phenol 
Case Gauges - Very High Pressure Gauges - Edge- 
wise Gauges - Diaphragm Gauges - Oxygen Gauges 
Gauges with Electric Contacts - Tank Depth 





Gauges - Gauges with Diaphragm Actachments 


BUDENBERG GAUGE CO. LTD. 


BROADHEATH Nr. MANCHESTER Branch Offices: London and Glasgow 
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Beaver pre-loaded ball screws, up to 957 efficient 
Operate at-92 C to over 400°C with no backlash... 


RECIRCULATING BALLS 





























: iin a } PRECISION GROUND 
BALL RETURN TUBE \ as SY SCREW THREADS 
\ 7 
see 4 | : 
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|\ / 
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BALL NUT Py en BALL NUT 
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f } 
==» ise 
; SECURING BOLT 


PRELOAD ADJUSTING SHIM 


ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball circuits. Beaver pre-loaded ball screws have been proved as the 


screws. These ball screws achieve a minimum efficiency of 90° most efficient method of converting rotary into linear thrust in 


and they can operate within a temperature range of 52° C to over 2,700 engineering applications In many branches of in- 
400 C without lubrication, and up to 170 C when lubricated. dustry. They have been designed already with rated operating 

Machined and ground to the highest standards of precision load capacities of 370,000 Ib (825,000 Ib ee er 
engineering Beaver pre-loaded ball screws greatly increase trans but the maximum potential operating load is, in most cases, 
mission efficiency. They reduce the power required for actuation limited only by the requirement. 








by as much as 80°... when converting rotary drive into linear ame 
output or force input Into torque output. By eliminating back- | Bristo! Siddeley Beaver ball splines have been developed — | 
lash, with pre-loading, they give precise control over very small to eliminate the disadvantages of conventional splines. The | 
increments of motion and a high response frequency. And when | designs are very effective in minimising friction, particularly | 
compared to conventional screw mechanisms they “provide a | when high torsional and bending loads are imposed during | 
predictable operating life which is much longer require much 7 linear movement. : 
iess maintenance and give more trouble-free operation. | 










Basic design application analysis 


“bei 


Bristol Siddeley engineers make an exhaustive analysis of each 







specification. And eat h unit Is specially designed for its par- For furthey information please write to: 
ticular application. Beaver ball screws are made automatically J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
reversible or with controlled “no-back,” with multiple or single SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 









Rare enpanince nie em it ony tect 


I = ‘ ee onsro SIDDELEY ENGINES LIMITED 
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“EVERITE” ‘BIGSIX’ atébe¢tos- cement CORRUGATED SHEETS 


x 


4 re 
rate of 5,000,000 gallons per h 

4 

i as: i ft Cr 
; 1 i pack | 1 10 I I BI I 
( ( ( if cemen ruga sheets. Susy] nn t et 
are 6 and 8° “EVERITE” asbest ! . 
r is one layer of eliminator pa st BS I 

‘BIGSIX’ asbestos cement : al 

of the cooling tower apart from a central wa 
- 





2 
= 
a 
g 
4 


b) “EVERITE” asbestos cement pressure pipes with 
eliminator packs above. 





TURNERS ASBESTOS CEMENT CO. LTD. 
A MEMBER OF THE TURNER & NEWALL orGANisaTiON 
FTRAFFORD PARK - MANCHESTER 117 Tel: TRAfford Park ©2181 


AT BIRMINGHAM. BRIST ay: 


Per . nat i 
LONDON e WATer 4712 
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Flexible Couplings 

cost no more— 

and they are backed 

by the widest experience, 
the most complete 
‘know-how’ in the world 


SILENTBLOC 


FLEXIBLE COUPLINGS 
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Top quality may not be quite so rare as 
the four leaf clover, but be sure of obtaining 
the best by specifying Osborn engineers’ 
cutting tools. The range available includes 
almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out from steelmaking to finished product 
within the same organisation. 


Comprehensive stocks 
constantly maintained. 


Twist Drills 

Reamers 

Milling Cutters 

‘ Titanic’ Chucks 
Lathe and Planer Tools 
Toolholder Bits 

Hand Chisels 


Pneumatic Snaps and 
Chisels 


‘Hand & Heart’ Files 
Hacksaw Blades 
Taps and Dies, etc. 


MUS HET scans 
ENGINEERS 
CUTTING 
TOOLS 





SAMUEL OSBORN & CO. 


ae eee $F £824 


LIMITED 


oe 


] 
Weo rR K $,2 5 WE 


FINE GTEELMAKERS STEELFOUNDERS ‘ENGINEERS TOOL MAKERS 


Enter No. 1071 on reply card 





it’s a fact 
more than 200,000 operations with 


FERRANTI 


High Speed Resistor 
On-Load Tap Changer 
Type D.C.3 


oe GaN pr = 








FERRANTI LTD © HOLLINWOOD 


LONDON OFFICE: KERN HOUSE - 36 KINGSWAY 


April 


8, 1960 THE ENGINEER 














LANCS Tel: FAllsworth 2000 


W.C.2, Tel: TEMple Bar 6666 
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To-day we have pump installation or installing a pump 
Yesterday we had naming and fitting of parts, 
But to-day it’s installing a pump. 
There is no point in worrying unduly 
Until the pump has been removed from its packing case, 
With this done draw a bead with blue chalk 
on a level surface, 
Unauthorised persons should now be ushered away 
\\" #\~ With the blue chalk marks firmly fixed in the mind's 
- Heye, lower away, 
: —\ Bad language generally denotes a foot under 
— “\ the bed plate 
Y This should be removed as the flatness of 
i the level surface is important, 
When the pump is bedded down 
Take periodic readings 


ee 
; 
| Ad Say from two point five to twelve. 





_ 
, If one reading conflicts outrageously —stop immediately ! 
The trouble should be investigated and when found 

SS Abrasive paste should be applied, 

If this does not eliminate the trouble, it can’t be helped 

Except by reading the Drysdale official instructions 

Which will ensure perfect alignment and consequent 
longer life for the pump. 


DRYSDALE. ps 


DRYSDALE & CO. LTD., YOKER - GLASGOW 
Makers of Pumps for all Land and Marine Services 


Enter No. 1091 on reply card 
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Im the mines of 
SOUTH AFRICA... 


acne as in the Canadian Rockies, and the cottonlands 
of the Sudan, Hudson engineers are constantly 
meeting and solving problems which benefit users of 


every type of Hudson light-railway equipment in 


every part of the world. 





i. en 
. 





arrow tyes 


Hudson 


LIGHT RAILWAY MATERIALS 





ROBERT HUDSON LIMITED, 


RALETRUX HOUSE, MEADOW LANE. LEEDS 





Telephone: Leeds 20004 


Telegrams: Raletrux, Leeds 


LONDON OFFICE: 30-34 BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W.|. Works at LEEDS, BENONI, DURBAN AND CALCUTTA. 
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flange mounting geared motors 









All NECO co-axial geared 
motors can be supplied with 
flange mounting instead of 


feet to enable the unit to 






TYPE HD 


Up to 2h.p. output or up 






be bolted accurately to 







your machine. 






to 200 Ib.ft. output torque. 








0.62 to 480 r.p.m. 


TYPE DS 
Up to 1/2 h.p. input or up 





8” diameter flange. 






to 100 |b.ft. output torque. 





TYPE 25 


0.5 to 475 r.p.m. 8” diameter Up to 1/8 h.p. input or up 






flange. Removable feet can 





to 25 lb.ft. output torque. 





be supplied with this unit. 





0.079 to 312 r.p.m. 





8” diameter flange. 





FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SWS 
Subsidiary of Normand Electrical Co. Ltd. Telephone : MACaulay 3211-4 


Enter No. 1111 on reply card 





POWER 


for industry 





Our range of industrial engines are a practical proposition for many types of industrial 
equipment... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY —have you considered the replacement of existing power units in yout 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs .. . plus the best service in the World! 





Wherever you are, whatever your problem, 


Please send me techinical brochures of your 
*PETROL DIESEL Industrial Engines. The max: 
mum B.H.P. required ts it 

k.P.M. Also, please send details of the follow 


ing equipment powered by your engines 
MOTOR COMPANY LIMITED 


ENGLAND 
are at your service 
Name 
For further detaiis of our 
Address 


INDUSTRIAL 
EN G g bad ES Nature of Business 


Telephone Mo. 


= 
" | and the equipment they power, ‘ous 
go ea) irs, | send the coupon to your nearest Ford Dealer * Delete where not applicable GS122'4 


or direct to 














FORD MOTOR COMPANY LTD PARTS DIVISION (G51) -AVELEY DEPOT-SOUTH OCKENDON -ROMFORD-ESSEX -ENGLAND 
Enter No. 1112 on reply card 








HYDRAULIC RAIL 
BENDER (REGISTERED 
PATTERN) FOR BENDING 
SIDEWAYS ACROSS THE 
FULL DEPTH OF RAIL. 
FOR ALL SIZES OF RAILS 
UPTO No. 11, BS SECTION 

126 LBS/YD. 


Write for 
List 
No. Ry1157 


(LIFTING APPUANCES)LTD 4 3 


Sone thee 


RYLAND STREET WORKS, $, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 
Enter No. 





1121 on reply card 





WELLS WASTE OIL 
FILTERS 


WELLS FILTERS enable _— 
waste oil to be used — i 
with complete confidence 
many times over. 








SiX STANDARD SIZES 
AVAILABLE 


pads used in 
conjunction Wells 
syphon feed makes waste oil clean again 


The Wells special filter 


with the patent 


Also makers of OIL CISTERNS, SETTLING 
TANKS, OIL STORAGE CABINETS, PAINT 
SPRAY GUNS AND LIME SPRAYERS, 
BARREL POURERS, LATHE CANS, FILE 
HANDLES, PORTABLE HEATING PLANTS, 
KETTLE TORCH LAMPS 


A. C. WELLS X% CO,, LTD 


MOUNT ST., HYDE, CHESHIRE 
Tel: HYDE 2953 GRAMS: UNBREAKABLE HYDE 





No. 5 SIZE 
CAPACITY 45 to 50 
GALLONS PER WEEK 
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THERMAL INSULATION BY 








Newa 

















Throughout the years Newalls 
have built an enviable 
reputation in the insulation 

of conventional power stations. 
This specialised experience is 
now being drawn upon on 

an ever growing scale in 
solving the complex problems 
of Nuclear Power Development. 
Recent contracts in this 
field reflecting Newalls 
supremacy are given below. 











HINKLEY .C.£.6.8. NUCLEAR POWER STATION 

At Hinkley Point, Newalls have been entrusted with the insulation 
of the reactors, steam raising units, gas ducting, integral piping, 
etc., under contract to Babcock and Wilcox Ltd. 
CHAPELCROSS u.K.A.E.A. NUCLEAR POWER STATION 

Under contract to Babcock and Wilcox Ltd., Newalls are carrying 
out the insulation of the 16 steam raising units and integral piping 
The insulation of turbines, blowers, associated auxiliary equipment 
and piping is being carried out under contract to C. A. Parsons 


and Co. Ltd 


BRADWELL C-.£.¢.8. NUCLEAR POWER STATION 


At Bradwell-on-Sea a further large contract for the thermal 
insulation of turbines, associated auxiliary equipment and piping 
(main and auxiliary turbine plants) has also been placed by C.A 
Parsons and Co. Ltd. with Newalls. 


NEWALLS INSULATION COMPANY LIMITED 


Head Office: WASHINGTON, Co. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 


MANCHESTER ~ NEWCASTLI 


Offices and Depots at: LONDON > GLASGOW 
DUBLIN - BRISTOL & CARDIFI 


UPON TYNE~ BIRMINGHAM ~- BELFAST 
Agents and Vendors in most markets abroad 


74 BCI 
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there's da. 


between this NS 3 ge eS and any other 


THE 







LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


TEXROPE 


Grommet Y.Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES SHIPLEY YORKSHIRE 
MANUFACTURED "Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 


Enter No. 1131 on reply card 
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CS | Welded /, 


For the ultimate in 

Welded Fabrications 
consult Empyrium, pioneers 
in this field. 











Transformer and Switchgear Tanks ; 
Storage Tanks for Petrol, Oil and 
Water; Autoclaves ; Chemical Plant 
of all descriptions ; Bedplates ; 
Machine Tool and Press Frames ; 
Gas Works Plant ; Hoppers, Con- 
densers, Gear Guards, Blast Mains, 
Air Receivers and Pressure Vessels of 
a all types. 
: 4 Empyrium fabricate for all industries 
j ad to ASME and Lloyd’s specification. 
' A. 4 Also to the exacting requirements of 
the Petroleum and Oil Companies 
Full testing facilities, including 
—_ X-Ray. 





f wail 
Soi” -EMPYRIUM 
[ WELDING & MANUFACTURING COMPANY LIMITED 


Head Office and Main Works: 


Pritchett Street, Birmingham 6. 
Telephone : ASTon Cross 3203-4-5. 
Telegrams: Empyrweld Birmingham 





PIONEERS IN WELDING PRACTICE SINCE 19117 
JW Ad 4680 
Enter No. 1132 on reply card 
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- ELEVANJA — | CONCRETE | Caz. 
<r BRAKES || ROADS Ro 


with PIVOTED SHOES 


for easy adjustment & even wear 























* Thrustor operated A you « 
* 
: eae interested in Ty 
Dustproof, flameproof, weatherproof vi 1G at / 25 » A 
etc, 
of the cost? 


ELLISTON, EVANS & JACKSON LTD | . | 
LONDON & BRIDGWATER Send for important information on 


need mg me wt o|! The METTEXTURE PROCESS 
PERFORATED METALS FOp 





























—the patented mechanical method of hacking old and damaged 
concrete to a precise depth, and providing an evenly keyed 
sub-surface to receive new topping. 


The, ture 












and trained opera- 
tors in any locality 
ESTIMATES FREE 


METROPOLITAN 
| CONSTRUCTION CO. LTD. 


10 13 Newgate Street, 
London, E.C.1. City 1488 





SdS0dud TIY 











HAYLE, CORNWALL Tel. Hayle 3213 


Enter No. 1142 on reply card 
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Between you 
and Boiler 





An impenetrable shield of f[PEXIO No.1 


On guard, and constantly ready to fight against corrosion in boilers or steam 
raising plant is Apexior No. 1. 

Applied as a thin film to surfaces which encounter water or steam tempera- 
tures between 170 --1000°F.., Apexior No. 1 is an effective, low cost protection 
for expensive boiler plant. It cuts corrosion to an absolute minimum; 
reduces scale formation. Any scale which forms can be easily and speedily 
removed without danger of damage to plant as it is non-adherent. 

Other advantages come with Apexior No. 1: heat transmission is improved; 
and since Apexior is an inert coating, feed water is left completely free from 
discolouration or contamination. Keep step with industry to-day-—be boiler 
wise and Apexiorise. 

For full information on all aspects of Apexior No. 1 write for Booklet 
‘*Preventing Boiler Corrosion’”’. 


Corrosion... 


81/448 
= 


BRITISH PAINTS LIMITED Apexior Division 


Portland Road, Newcastle upon Tyne 2 
London ° Liverpool - Sydney - Adelaide - Durban - Cape Town - Calcutta « Trinidad - New York * Dublin 
OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 
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Top Gears for Industry 


The top gear today, of course is made by David Brown 
just as it has been for one hundred years. And there’s a good 
reason for this universal approval of a famous name — for 
David Brown make the biggest range of gears in the country. 
Everyone is fully proved and unsurpassed in its class for 
accuracy, quiet running and dogged dependability. 

It adds up to this — more and more manufacturers are 
going straight into top with David Brown gears. 


R W N An alliance oj engineering specialists in gearing, machine to 
D A V I casting, automobiles, and agricultural tractors and machiner 
THE DAVID BROWN CORPORATION (SALES) LIMITED 


GENERAL GEAR DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 350 


Enter No. 1151 on reply card 
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about 1|.C.l. Degreasing Plants. 


There's nothing magical about the efficiency, economy and convenience 
of I.C.1. Degreasing Plants. It's really all due to the valuable properties 
of trichloroethylene and to the experience that goes into the 

design and operation of metal degreasing equipment. I.C.I. has spent 30 
years in the development of better, more efficient plants, many of the 
Company's wide range are fully automatic and totally enclosed — and use 
as little as one gallon of trichloroethylene for five tons of work! 


For literature and information write to 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 


DP. 263 
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as, MARS-LUMOGRAPH 
ee, DRAWING AND BLUE-PRINT PENCILS 


are specially produced to meet the needs of architects, draughtsmen and 


others who require pencils of the highest quality. 


They give a clear black line, not easily smudged, and are specially treated 


with a patent substance that gives perfect blue-prints. 
2886 MARS-LUMOGRAPH, cedar wood pencils available in 19 different degrees 


1001 MARS-LUMOGRAPH-TECHNICO, the modern clutch pencil, in 15 degrees 


specially balanced and designed to give a perfect grip. 








1904 MARS-LUMOGRAPH refills for clutch pencils . . . 


Obtainable from all high-class Stationers and Drawing Office Suppliers, Trade enquiries to: 
J. S. STAEDTLER, Ltd., 


83 Copers Cope Road, 





Beckenham, Kent 
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SOLVE YOUR 
FIXING PROBLEM WITH 
ONE OF THE 21 














RAWLPLUGS 


The famous Rawlplug makes 
firm screw fixings in masonry 








RAWLBOLTS 


For light or heavy 
bolting jobs. A dry 
fixing of enormous 
strength-—no cold 
chiselling, no waiting 
for cement to harden. 
In all bolt diameters 


in a mere fraction of the time = 
taken by any other method 3 Bee 
For all screw sizes up to 3 vie 
diam. coach screws. | > 


RAWLNUTS 


The amazing Rawlnut forms its own 
‘rivet head’ behind the material when 
screwed up from the front. Shakeproof 
and waterproof, it has many valuable 
uses in both building and manufacture. 














up to | 


fl 














FIXING 


















thin and structurally weak 
materials as plasterboard, 
ceilings, etc. The wings of the 
device spring apart behind the 
material and spread the load 
over a wide area 


eeetteed 


N24 hollow material, the long 
member falls into a vertical 

: position by gravity, and is 

? Ned then drawn against the back 





























THERE ARE 21 DIFFERENT TYPES TECHNIQUES. 


SPRING TOGGLES oa Ay [ 1¢ GRAVITY TOGGLES 
For making firm fixings to such ; ; tL Passed through a hole in 








However tough or awkward the material into which 

you want to fix, or difficult the problem, there will be 

5 of the material by screwing among the 21 TYPES OF RAWLPLUG FIXING 
from the front. DEVICES, the right answer. Speed and simplicity 

of application, reliability and complete security, 

coupled with the RIGHT solution to a problem, 

are the foundations of the RAWLPLUG FIXING 


and an all-inclusive range of high performance hole-boring tools, 


685 
. hand or power. 





THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7 
O 
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Pressure Vessel 
and 
Fabrication Work 





some of PLATE BENDING UP TO 5” THICK. 


the facilities 
. : DISHED DRUM ENDS UP TO 4” THICK. 
now existing... 
FULL RANGE OF AUTOMATIC WELDING. 
STRESS RELIEVING FURNACE (16’ x 16’ x 47’) 


1,000,000 VOLT X-RAY EQUIPMENT. \ 


CHEMICAL AND MECHANICAL LABORATORIES, 
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THE 


(rower ee De ee 


One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of 1,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 

Power Station, Great Yarmouth, 
for the Central Electricity 
Generating Board, Eastern Division 


Telephone: MUSeum 7890 








SULZER BROS. (LONDON) LTD. 


Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1 
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POWER TRANSMISSION— 

through the medium of | 

FLEXIBLE 

FABRIC | 
COUPLING | 

DISCS 


STAGE FILTRATION 








means the 





% Are easily assembled. . nearly ideal F 


% Give extreme torsional flexibility. 
% Absorb irregularities in load variations. 
% Axial and parallel misalignments are corrected. system 


ESTABLISHED 1t895 


HERMETIC RUBBER Co [7 |. ehficiencies up to Bo% on 


Hermetic Works, Priory Road, Aston, BIRMINGHAM, 6 03 micron duoetyl phthalate smoke | 





"Phone : EAST 3638/9 Telegrams Hermetic Birmingham 
Enter No. 1201 on reply card 





No single filter can provide all the 


ideal factors in air filtration. 
. The MICROLOC design provides a choice. 
... Offer free advice Media No. 1 giving 99°, efficiency 
= on solid particles in the 0-5 microns range, 
on tooling problems . 


and Media No. 2 giving 99.95% 
to efficiency in that range. In both cases, 
the MICROLOC should be used in 


press combination with a FAR-AIR viscous 


impingement-type panel pre-filter, which 


brake removes the larger particles and 


prevents overloading of the MICROLOC 


users | glass fibre medium. (Pre-filters 


should be ordered separately.) No tools 

everywhere are required for servicing and 
replacement of the disposable MICROLOC 

filter media, and in normal 

atmospheres the fine media will last 

2 through several servicings of the 

viscous impingement panels. 


> Fon ultumate officienoy a lowest cost— 


Even if you do not own a 




















Bronx Press Brake, whatever 


problem confronts you the Bronx . 
Press Brake Tool Service is at your interpose an INTERMIT 
disposal. As specialists in tool design, 
we shall be pleased to consider your tooling 








a e . 
difficulties. Send us your component drawing] FQY-Air MICROLOC Air Filter 
or sample and we will advise you, including design 
“3 and prepared drawings of tools—free of charge. 
n ; A large range of standard Tools are available fron | INTERMIT LIMITED bradford Street, Birmingham 5 
A us ex-stock. Unusual types of Tool requiring Telephone: Midland 7961/4 
/ an special forgings can be made to order. 
/ | 1! 
\) | / | is a a Member of the 52! Birtield Group 

| ee [ [ init 











BRONX ENGINEERING CO, LTD., LYE, WORCS, «cS» 


London Manager: V.G. HOOPER, BROWNWOOD, FELBRIDGE, SUSSEX. Tel: East Grinstead 3590 Enter No. 1203 on reply card 
Enter No. 1202 on reply card 
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BIVAG 


The BIVAC range of stationary vacuum cleaning systems is now 





applied to various branches of heavy industry. These plants 
are effective in reducing cleaning costs, decreasing plant 
maintenance, improving working conditions, 
salvaging raw materials, and eliminating fire 


and explosion hazards 


We are now installing a twin 30 h.p. exhauster stationary 
vacuum cleaning system for The Central Electricity 


Generating Board 


AT 


NORTHFLEET 





BIVAC AIR CO. LTD. MARSLAND ST. STOCKPORT 
Tel: STOckport 3468/9 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS « SITUATIONS VACANT - TENDERS + EDUCATIONAL - 


PATENTS - AGENCIES - 


MISCELLANEOUS - 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page £54. 


DIRECTORS - 


BUSINESSES and PREMISES - 
PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 


BUSINESS OPPORTUNITIES 


12 lines to 1 inch. 
Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 
Inch Rate. 48/- per single column inch and pro rata. 12 lines to 1 inch. 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., -page £25 10s. 4-page £48. 





Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which. includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week 
Advertisements for publication should be addressed to :—Classified Advertisement Dept., “‘ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 








PUBLIC APPOINTMENTS 





COUNTY COUNCIL OF THE 
COUNTY OF LANARK 
EDUCATION COMMITTEE 


SENIOR ASSISTANT TEACHER 
OF ELECTRICAL ENGINEERING 


Applications are invited trom suitably qualified 


teachers for the undernoted post 


COATBRIDGE, THE TECHNICAL COLLEGE 


SENIOR ASSISTANT TEACHER OF ELE( 
TRICAL ENGINEERING 
A ants must be Honours Graduates or 





aduates Electrical Engineering 
Ba ale £900 to £15580 or £725 to £1270, p 
ay nsitility paymer 
Ana sonal £60 w be paid where the teacher 
« qualification under the Teachers’ Training 
Keg 
} Ta ation may be obtained from the 
" x and should be returned not later than 
t » © appearance of this advertisement 
JOHN S. McEWAN, 
Director of Education 
and Depuet County Clerk 
PO. Box N ] 
Lanark e¢ House, 
l gram Street 
(slasgow, C.1 £9429 


JAMAICA COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY, 
KINGSTON 


FALKNER, M.Sc. (Wales), B.S 


(Lond A Inst.P 


H 


ASSISTANT LECTURERS OR LECTURERS 


Applications are invited for ASSISTANT LE¢ 
TURERS or LECTURERS the following sut 
« 

(a) MECHANICAL ENGINEERING .; Machine 
Shop Practice ; Welding and Fitting 
Automobile Practice 

(b) ELECTRICAL ENGINEERING © Electrical 
Power and Distribution ; Electronics and 
Light Current 

(c) CIVIL ENGINEERING : Wood Machining, 


Carpentry and Joinery 
The work extends to H.N.C. or C. and G., final 
standard, and the appointments are due to the rapid 
expansion of the College 
Salary scales (at present under review) 
Assistant Lecturer £735 by £30 to £915 by 
£40 to £1195 by £50 to £1250 per annum 
Lecturer: £955 by £40 to £1195 by £50 to 
11445 per annum 
Entry point according to 
experience 


qualifications and 
Further information obtainable from Council for 
Overseas Colleges, 12, Lincoln's Inn Fields, London 
W.C.2, to whom applications (6 copies), giving age 
qualifications, experience and names of 3 referees 
should be sent by 30th April, 1960. £9445 





ROYAL TECHNICAL COLLEGE OF 
EAST AFRICA, NAIROBI 
INCORPORATING THE GANDHI 
MEMORIAL ACADEMY 





LABORATORY TECHNICIAN 


Applications are invited for a LABORATORY 
TECHNICIAN to work in the Heat Engines Labora- 
tories of the Faculty Engineering, the Royal 
Technical College of East Africa 

Initially the duties will include work on the 
installation of steam and Internal Combustion Engine 
Plant, in addition to normal laboratory duties 
comprising preparation of apparatus for experiments 
and maintenance of plant 

Candidates should have had training and subse- 
quent experience as steam or Internal ¢ ombustior 
engine fitters 

Salary scales : £1005 by £45 to £1455 per annum 
together with a child allowance for up to 3 dependant 
children (the point of entry being determined by 
qualifications and experience). There is a Colleg 
Medical Scheme and Provident Fund in operatior 

Overseas leave Every three years with passage 
provision up to 3 adult passages 

Housing : Housing, together with heavy furniture 
is provided at a nominal rent. 

Applications (8 copies), giving age, qualifications, 
experience and names of 3 referees, should be sent to 
Council for Overseas Colleges, 12, Lincoln's Inn 
Fields, London, W.C.2, by 30th April, 1960. E9471 


of 


PUBLIC APPOINTMENTS 





UNIVERSITY OF LIVERPOOL 


UNIVERSITY FELLOWSHIPS IN THE 
FACULTY OF ENGINEERING 


Applications are invited for the following awards 

A limited number of UNIVERSITY FELLOW- 
SHIPS IN THE FACULTY OF ENGINEERING, 
value £450 per annum, tenable for one year in the 
first instance, but renewable for a second year 

A limited number of Postgraduate Studentships 
value £245 per annum, tenable for one year, but 
renewable for a second or third year. 

The holder must pursue a full-time 
raining in research within the University 

Applications, h should include particulars of 


course of 





age, academic career and qualifications, together 
vith the names of three referees and quoting Ref 
CV/E, and accompanied by published or manuscript 


ork, should be received not later than 7th May, 
1960, by the Registrar, from whom further par- 
ticulars of the conditions of appointment may be 
tained £9397 


ROYAL TECHNICAL COLLEGE OF 
EAST AFRICA, NAIROBI 


INCORPORATING THE GANDHI 
MEMORIAL ACADEMY 


LECTURER IN ELECTRICAL ENGINEERING 


Applications are invited for the appointment of 
LECTURER IN ELECTRICAL ENGINEERING 
in the Faculty of Engineering at the Royal Technical 
College of East Africa in Nairobi. 

Candidates should possess a Degree in Engineering 
is well as being Corporate Members of the appro 
priate professional Institution. 

Salary scales Lecturer, £1320 by £48 to £1800 
per annum, together with a child allowance for up to 

dependant children (the point of entry being 
determined by qualifications and experience). There 
is a College Medical Scheme in operation 

Overseas leave Every three years, with passage 
nup to 3 adult passages 

Pension The post is pensionable and arrange- 
ments might be made for the continuance of an 
approved scheme 

Housing : Housing, together with heavy furniture, 
is provided at a nominal rent 

Applications (8 copies), giving age, qualifications, 
experience and names of 3 referees, should be sent to 
Council for Overseas Colleges, 12, Lincoln's Inn 
Fields, London, W.C.2, by 30th April, 1960 E9469 


provisic 
provisi 








UNIVERSITY OF ST. ANDREWS 
EDWARD A. DEEDS FELLOWSHIP 


Applications are invited for an EDWARD A 
DEEDS FELLOWSHIP in Queen's College, Dundee, 
for research in Engineering, Metallurgy, Chemistry, 
Physics, Mathematics or any cognate subject, from 
Ist October, 1960. The Fellowship (open to persons 
»f either sex) will be tenable for three years. The 
amount will be £900 per annum, subject, however, 
to upward revision; F.S.S.U Family allowance ; 
University Lecturer status. Fellow may be required 
to do a limited amount of teaching in the Depart- 
ment in which appointed. Applications (ten copies) 
with names of three referees, to the undernoted, not 
later than 10th May, 1960. 

PATRICK CUMMING, 
Joint Clerk to the University Court 





Queen's College, 
Dundee £9409 
March, 1960 





UNIVERSITY OF NOTTINGHAM 
LECTURERS AND ASSISTANT LECTURERS 


Applications are invited from Honours Graduates 
vith industrial and/or research experience, for the 
lowing posts : 

LECTURER and ASSISTANT LECTURER IN 

MECHANICAL ENGINEERING 

LECTURER and ASSISTANT LECTURER IN 

CIVIL ENGINEERING 

LECTURER and ASSISTANT LECTURER IN 

PRODUCTION ENGINEERING 


Salary scales : Lecturer, £900 to £1650 ; Assistant 
ct £700 to £850, initial salary according to 
tions and experience. Membership of the 





ies Superannuation Scheme and children’s 
allowances 

Conditions of appointment and form of application 
to be returned by 9th May, 1960, from the Registrar 
£9466 


PUBLIC APPOINTMENTS 


LANCHESTER COLLEGE OF 
TECHNOLOGY, 
COVENTRY 


Principal A.J. RICHMOND, B.Sx 


Ph.D., M.1.Mech.§ 


(Eng.) (Lond.) 


LECTURERS 


are invited for the following 1 
ni commence Ist September, 1960, This 
College will offer advanced sandwich and full-time 
courses, H.N.C. and certain more advanced City and 
Guilds Courses, as as range of professional 
courses in Commerce and Management Studies 

The Departments of Mechanical and Production 
Engineering will be housed entirely in new buildings 


rations Posts 





new 


well 


this summer, while the Department of Electrical 
Engineering will have a limited number of new 
rooms, laboratories and new equipment, until the 


whole of the building programme is completed. 
DEPARTMENT OF MECHANICAL ENGINEER 
N¢ 


Ir J 
ONE SENIOR LECTURER to specialise in Applied 
Thermodynamics 
Candidates should normally be Universit 
ates and Chartered Mechanical Engineers, 


DEPARTMENT OF PRODUCTION ENGINEER 


y Gradu 


ING 
ONE LECTURER 
ONE ASSISTANT LECTURER, Grade B 


Candidates for the Lectureship should normally be 
Corporate Members of the Institution of Production 
Engineers, while candidates for the Assistant Lec 
tureship should normally have at least a good H:gher 
National Certificate in Production Engineering. 


DEPARTMENT OF ELECTRICAL ENGINEER- 
ING 
2 SENIOR LECTURERS IN 
ONE SENIOR LECTURER 
POWER (including Generatio 
Utilisation) 
Candidates should normally be University Gradu- 
ates and Chartered Electrical Engir 
Appropriate industrial or research experience is 
essential for all posts, while prev teaching 
experience would be an advantage, but is not essential 
Excellent facilities for research and development 
work will be available, and is encouraged by the 
Governors 
SALARIES (MEN) 
Senior Lecturers : 
annum 
Lecturer : £1370 by £35 (4) and £40 (1) to £1550 
per annum 
In certain circumstances, candidates for the above 
grades may be paid a commencing salary above the 
minimum of the respective scales 
Assistant Lecturer, Grade B £700-£1150 plus 
additions at the minimum and maximum for 
training and graduate equivalent, which may 
amount to £285 per annum. Commencing 
salary depends on age and experience. 
Women receive slightly less at present 
pay will apply from April, 1961 
Further particulars and application forms, stating 
the post concerned, may be obtained by sending a 
stamped, addressed foolscap envelope to the Regis- 
trar, Lanchester College of Technology, Temporary 
address : Butts, Coventry, to whom completed forms 
should be returned immediately 
W. L. CHINN 
Director of Education 





ELECTRONICS 
IN ELECTRICAI 
n, Distribution and 


eers 


1ous 


£1550 by £50 to £1750 per 


but equal 


F9468 





UNIVERSITY OF GLASGOW 


LECTURESHIPS IN 
MECHANICAL ENGINEERING 


Applications are invited for THREE LECTURI 
SHIPS IN MECHANICAL ENGINEERING 
tenable from Ist October, 1960. Salary scale 
£900 to £1650 per annum. Initial salary according 
to experience and qualifications F.S.S.U, and 
family allowance benefits 

Fields of teaching duties and research interests of 
those appointed will be as follows : 

(i) Applied Mechanics, including either Auto- 
matic Control and Control! Mechanisms, or Strength 
of Materials, or Vibrations 

(ii) Applied Thermodynamics. 

(iii) Engineering Metallurgy and Properties of 
Engineering Materials (entirely new teaching duties) 

New laboratories and equipment provide excellent 
research and teaching opportunities for all posts. 

Applications (six copies) should be lodged, not 
later than 15th May, 1960, with the undersigned, 
from whom further particulars may be obtained 

ROBT. T. HUTCHESON, 


E9412 Secretary of University Court. 


PUBLIC APPOINTMENTS 
DEPARTMENT OF MAIN ROADS 
NEW SOUTH WALES, AUSTRALIA 
CIVIL ENGINEERS 


Applications are invited from Graduates (or 
undergraduates in their final year) in Civil Engineer- 
ing of a recognised British or Irish University, for 
appointment to the staff of the Department of Main 
Roads, New South Wales, the State Road Authority 
for construction of roads and bridges 

On appointment, applicants may be engaged at 
he Department’s Head Office, Sydney, on the 
design of reinforced concrete and steel bridges, or 
on main road construction and maintenance, either 
in the Metropolitan Area or the country 

Commencing salary according to qualifications 
and experience will be within the range £AI185 to 
£A1410 per annum, with annual progression, subject 
to technical competence to £42095 per annum. 
Appointees will be eligible to contribute to the 
State Superannuation Fund after six months. 

Appointee’s full fare from England to Australia 
will be met by the Department, subject to a three 
service guarantee bond being completed 
Appointment will be subject to passing a medical 
examination, and preference will be given to applie 
cants not more than 30 years of age. 

Applications should be made on forms obtainable 
from the Agent General for New South Wales, 56, 
Strand, London, W.C.2. E9417 


years’ 





CITY OF NOTTINGHAM 
WATER DEPARTMENT 


APPOINTMENT OF TWO CIVIL 
ENGINEERING ASSISTANTS 


Applications for the above permanent, pensionable 
ippointments are invited from Engineering Graduates 
and/or Corporate Members of the Institution of 
Civil Engineers, with at least five years’ satisfactory 
experience. Salary dependent upon qualifications 
and experience, in Grade A.P.T. IV, viz., £1065 by 
£55 by £50's (2) to £1220 

Applications, with names of two persons to whom 
reference may be made, to Engineer and General 


Manager, Water Department, Castle Boulevard, 
Nottingham, not later than 25th April, 1960 
rT. J. OWEN, 
The Guildhall, Town Clerk. 
Nottingham. £9448 





BOROUGH OF SWINDON 
WATER DEPARTMENT 


SENIOR ENGINEERING ASSISTANT 


SENIOR ENGINEERING ASSISTANT required 
for work on the design and construction of major 
capital works and on ground water surveys. Works 
in progress and projected in this rapidly expanding 
Water Undertaking amount to £600,000, involving 
boreholes, pumping plant, buildings, trunk mains, 

S. 

Salary in accordance with either A.P.T. Special 
Grade (£785-£1070) or A.P.T. Grade IV (£1065- 
£1220) depending on qualifications and experience. 

Housing Accommodation and assistance with 
removal expenses offered to married candidates 
Five-day week in operation. 


Application forms, with further details, may be 
obtained from the Town Clerk, Civic Offices, 
Swindon, and should be returned by 25th April, 
1960 £9400 





EAST SURREY WATER COMPANY 


ENGINEERING ASSISTANT 


The Company requires the services of a young 
ENGINEERING ASSISTANT) initially to help 
with the design and construction of a new source of 
supply estimated to cost £500,000. The position is 
permanent, with pension rights, and a starting salary 
of £1000 per annum is offered. i 

Candidates should be Corporate Members of 
The Institution of Civil Engineers, or on the way to 
becoming members. 

Applications, giving details of age. education, 
qualifications and experience, should be received by 
the undersigned by the 29th April, 1960. 

G. M. SWALES, 
Chief Engineer 
E9390 


London Road, 
Redhill, Surrey. 














ENGINEER 
PUBLIC APPOINTMENTS 
REPUBLIC OF THE SUDAN 


THE 








CENTRAL ELECTRICITY AND WATER 
ADMINISTRATION, SUDAN 


SHIFT CHARGE ENGINEER 


those suitably 
CHARGE 
and Water 


Applications are invited from 
qualified to fill a vacancy of SHIFT 
ENGINEER in the Central Electricity 
Administration, Sudan 

Candidates should have a sound technical training 
and have had experience in modern steam power 


Stations operating at pressures of S00 Ib./sq. inct 
with oil-fired boilers. A knowledge of diesel engine 
operation would be an advantage. The selected 


candidate will be expected to carry out maintenance 
work on the generating plant if required. 

The appointment will be on contract for 
years, the first year being probationary 

Salary will be in the range of £S.1100-£S.1670 
and the starting point will be fixed according to age 
qualifications and experience. In addition to the 
salary, a cost-of-living allowance is payable (48.187 
per annum), and an initial outfit grant of £8.50 on 
appointment. £S.! equals £1! Os. 6d. There is no 
income tax payable in the Sudan 

In addition, accommodation will be provided at a 
rental not exceeding 74 per cent of the basic salary 
Hard furnishings are available at a nominal rent 
Liberal leave on full pay with full passage paid for 
the Official, Wife and children, up to the age of 18, 
granted after 18 months’ service 

Application should be made in writing in the first 
instance, giving full details of age, qualifications, 
experience and with copies of two recent testimonials 
to the Appointments Section, The Sudan Embassy, 
Cleveland Row, St. James’s, London, S.W.1, quoting 
reference 4/3203 

Closing date 


three 


30th April, 1960. F9470 


CIVIL SERVICE COMMISSION 





PATENT EXAMINERS AND 
PATENT OFFICERS 


Pensionable posts for men or women for work 
on the examination of Patent applications. Age at 
least 21 and under 29 (36 for Examiners), with 
extension for regular Forces service and Overseas 
Civil Service Qualifications normally first or 
second class honours degree in physics, chemistry 
engineering or mathematics, or equivalent attain- 
ment, or professional qualification. e.g. A.M.LC.E 

A.M.1.Mech.E., A.M.LE A.R.1.¢ London 
salary (men) £655 to £1460: 
pay above minimum 
Civil Service Commission, 17, 


and stating date of birth 


April 8, 


apply 


1960 
PUBLIC APPOINTMENTS 





SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER'S DEPARTMENT 


Applications are invited for the following appoint 
ments on the permanent staff of the Board generally 
in accordance with the Whitley Council conditions 
ot service 

SENIOR ASSISTANT ENGINEERS (MECH- 
ANICAL) and (HEATING AND VENTILATING). 


The commencing salary will be at the minimum of 


the scale £1050 by £30 (3) by £35 (3) to £1245 p.a., 
plus London Weighting allowance of £50 p.a. 
(Scale under review.) Applicants should be Cor- 
porate Members of the Institution of 
Engineers, and experienced in the preparation of 
specifications, drawings and estimates for large 
engineering installations in hospitals and large 
public buildings 

Applications, stating age, qualifications, experi 
ence, present appointment and salary, together with 
the names and addresses of three referees, should 
be sent to the undersigned at 40, Eastbourne Terrace, 
London, W.2. by not later than 16th April. 

ASSISTANT ENGINEERS (MECHANICAL) 
and (HEATING AND VENTILATING). 

Applicants should have served a recognised engin- 
eering apprenticeship and must be Graduate Members 
of the Institution of Mechanical Engineers, and 
have passed and “B” of the Associate 
Membership examination, or hold exempting quali- 
fications. Corporate membership of the Institution 
of Heating and Ventilating Engineers will qualify 
Sound experience of design of mechanical services 
of large buildings required. Drawing Office and 
Estimating experience an advantage. 

Salary (under review) £730 by £25 (2) by £30 (2) 
by £35 (5) by £40 (1) to £1055 p.a., plus London 
Weighting allowance of £20 to £50 p.a. The com- 
mencing salary may be fixed above the minimum of 
the scale for relevant practical experience. 

Application forms may be obtained from 
undersigned at the above address. 

2. G. BRAITHWAITE, 
Secretary 


the 


£9433 





RIVER DOVE WATER BOARD 
ASSISTANT CIVIL ENGINEER 


ASSISTANT CIVIL ENGINEER required for 
new capital works. Part of fully qualified men may 
Salary will depend on age and experience 
with a maximum of £1070 for qualified Engineers 
with 5 years’ training and experience at age 28, 


Mechanical 


PUBLIC APPOINTMENTS 


AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


Air Ministry require ASSISTANT MECHANI 
CAL AND ELECTRICAL ENGINEERS, for 
design, construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary 
£805 at 25 to £1095 at 34 or over, thereafter rising to 
maximum £1260, with increase for London and 
slight decrease for country districts. Appointments 
non-pensionable but long-term. Promotion prospects 
S-day week with 4 weeks 2 days leave a year initially 
Special allowance in addition to salary during 
overseas service 

Qualifications and experience : 

(1) (a) University Degree or equivalent Diploma 
in Electrical and/or Mechanical Engineering 
with at least 2 years’ apprenticeship ; or 
Graduate or Corporate Member of I.E.E., 
with at least 3 years’ apprenticeship ; or 

Graduate or Corporate Member ot 
I.Mech.E., appreciable electrical engineering 
experience, with at least 3 years’ apprentice- 


(b) 


{c 


ship ; and 

(1) Have been employed for minimum of 2 
years with well-established engineering 
concern and gained wide experience in both 
electrical and mechanical engineering 
practice, 


Applicants must be natural born British subjects, 
between ages of 25 and 45 

Forms from Ministry of Labour, Technical and 
Screntific Register (K), 26, King Street, London, 
S.W.1, quoting D.158/OA E9142 





CIVIL SERVICE COMMISSION 


GOVERNMENT SCIENTIFIC 
ESTABLISHMENTS 


RESEARCH FELLOWSHIPS 


RESEARCH FELLOWSHIPS (3 years) in 
Government Scientific Establishments. Value 
£1150 to £1400 p.a. (Senior) and £800 to £1100 p.a 
(Junior). A very wide range of topics, especially in 
the PHYSICAL SCIENCES ; also several vacancies 
in various branches of BIOLOGY. Qualifications 
normally first or second class honours degree 
evidence of high standard of ability in research ; 
and at least 2 years’ post-graduate research experi 


PUBLIC APPOINTMENTS 





KJELLER RESEARCH 
ESTABLISHMENT 


NORWAY 
RADIO-CHEMISTS 


Applications are invited for appointments as 
RADIO-CHEMISTS in our Chemistry Department 

Candidates with an Honours Degree in Chemistry, 
and a few years of experience from industry or 
research establishment, will be preferred 

Institutt for Atomenergi was founded in 1948, 
and is Norway's main research establishment in the 
field of atomic energy Under its auspices the 
Kjeller Research Establishment and the Halden 
Reactor Project are carrying on research work with 
its reactors “Jeep” and “H.B.W.R.” Two new 
research reactors are under construction at Kjeller, 
“Jeep IL” and “ Nora.” 

Commencing salary according to age and experi- 
ence, and subject to annual re-evaluation. Housing 
facilities will be provided in Oslo or in the neigh- 
bourhood of Kjeller. 

Applications, together with copies of testimonials 
and references should be addressed to the Admini 
strative Secretary, 

INSTITUTT FOR ATOMENERGI, 
Kjeller Research Establishment, 
P.O. Box 175, 


Lillestr@m, Norway. E2988 





TOTTENHAM GROUP HOSPITAL 
MANAGEMENT COMMITTEE, 
THE GREEN, N.I5 


SUPERINTENDENT ENGINEER 


Applications are invited for the post of SUPER 
INTENDENT ENGINEER, vacant 4th July, 1960. 

The duties of the post are as provided in P.T.B 
Circulars Nos. 51 and 91, and include the respon- 
sibility for the satisfactory operation, maintenance 
and co-ordination of the engineering services and 
activities, both mechanical and electrical, of the 
hospitals inthe Group. Applicants must have passed 
an examination in engineering technology and hold 
one of the following qualifications : Ministry of 
Transport and Civil Aviation (ex-Board of Trade) 
First Class Certificate of Competency in Marine 
Engineering or Certificate of Service as First Class 
Engineer, or City and Guilds Full Technological 
Certificate in Plant Engineering (First Class) 

Salary scale : £890 by £25 (3) by £30(1) by £35 (1) 
by £40 (1) to £1045, plus London Weighting Allow 























provision for starting National conditions of service Post super- 
Promotion prospects. Write annuable and subject to medical examination ence (3 years for Senior Fellowships) No age ance. (Salary under review.) 
North Audley Street, Applications to Engineer and Chief Executive, limits. F.S.S.U. Write to the Civil Service Com- Applications, stating age, qualifications and 
London, W.1, for application form, quoting $/128/60, River Dove Water Board, Bowling Green Street, mission, 17, North Audley Street, London, W.1, experience, together with the names of three roferees, 
£9430 Leicester, by 18th April, 1960. E9416 for application form quoting S/5060/60. £9431 = tothe Group Secretary, by 23rd April, 1960. £9465 
HIGH SALARY, LOW TAX 
Initial salary is £1,440 p.a. gross and 
ascends in accordance with candidates’ 
experience. Salary is subject to Northern 
Nigerian income tax rate which is 
remarkably low, commencing at 44d. 
in the £ for the first £200 of income. 
oS ‘ ii‘, : GOOD ALLOWANCES, GRATUITY 
* 
~ OH} - —— — | ee There are generous allowances, and 
ae } : 
] | living quarters are provided at low cost. 
Modern airport at Kano, 1a Northern Nigeria A s - ; 
e) | A further consideration is a gratuity 
. ° | at end of term of service. 
In this colourful country where life can be good... 
| 
ml 7 ~~; —s 
REWARDING POSTS WAIT TO | PASSAGE PAID—ON LEAVE, TOO 
| First-class paid passages for accepted 
homecoming on leave at end of only 
nfi nd 18 months’ service. 

i Nigeria’s attractions are not confined to its dramatic contrasts a ae : 
ha é e E - A ‘ | These facilities are renewed if a further 
kaleidoscopic colours. For today’s qualified engineers they extend to the excellent | term of service is arranged. 
conditions of an appointment in a country determined on progress in every | 
direction. There are several vacancies just now on executive level. 

rae aCe 1 
QUALIFICATIONS ARE AS FOLLOWS: | experience in Civil Engineering; or “* Si = 1 Ciel Bagineers like you 
, aie 0 
University Degree or Diploma in Civil Engineering Any other equivalent profession: framing oF I are already there 
; 7 a etal f Civil Engineers qualification recognized by the Institution. | 
recognized by the British Institution of Civi' Engineers | A desirable (though not essential) qualification is 
as exempting from the Parts I and II of the Institution corporate membership of the Institution of Civil { 
Examination, and at least two years’ subsequent practical Engineers. N oO R T H E R N 
Duties are these: (1) (a) Reconnaissance, survey and construction of roads. : 
. . (b) Investigations for bridges and culverts; design and supervision of 
their construction. ; ; 
(c) Supervision of road maintenance and improvements, including 
tarring. . : 
(2) Duties may necessitate living away from towns for considerable periods. 
Candidates will not be expected to possess advanced specialized knowledge in any one subject 
and will be encouraged to develop breadth of experience, due weight being given to their wishes 
in a country where responsibility comes at an early age. Works are carried out 
by contract, petty contract, and by direct labour. 
These attractive openings may be applied for in writing in the first instance to the Recruitment Secretary, Northern Region, Room E, 
NIGERIA HOUSE - NORTHUMBERLAND AVENUE - LONDON - W.C.2 
E9342 


Classified Advts. continued on page 124 








PUBLIC APPOINTMENTS 


BARNSLEY CORPORATION 
WATER DEPARTMENT 


APPOINTMENT OF 
ENGINEERING STAFF 


There is a vacancy in the establishment for 
(1) ASSISTANT ENGINEER, Grade A.P.T. IV. 
Additionally, the following temporary appoint- 


ts are to be made in connection with new works 


IV 


mer 

(2) ASSISTANT ENGINEER, Grade A.P.T 

(3) ASSISTANT ENGINEER, Special Classes 

(4) ENGINEERING ASSISTANT, A.P.T. I 
Special Classes 

For Posts (1), (2) and (3) applicants should be 
Chartered Civil Engineers and desirably Corporate 
Members of the Institution of Water Engineers or 
have expenence i ater Engineering 

For Post (4) should be Engineering 
Graduates or be otherwise qualified to be placed or 
Grade A.P.T. 1 within the terms of the Scheme of 
Conditions of Service for Local Government Admini 
strative, Professional and Technical Services 





lica 


2 


ap 


The persons appointed will be required to work 
on the design and execution of new works of supply 
entailing an estimated capital expenditure of some 
£750,000 within the next five years, and involving 
reinforced and pre-stressed concrete structures and 
pumping installations and pipe lines 

The appointments will be subject to (a) the Scheme 


of Conditions of Service for A.P.T.C. Staff : (b) any 
other General Conditions of Employment in opera 
tion within the Corporation from time to time 


and (c) one month’s notice on either side. 

An essential user’s car allowance is normally paid 
the holder of Post (1) 
The appointments will also be subject to the Local 
Government Superannuation Acts, for which pur- 


to 





pose the successful candidates will be required to 
pass a medical examination 

Further details of the Undertaking and works 
programme, and of the appointments, may be 
obtained from W Gor ees, Waterworks 
Engineer and Manager, Waterworks Office Town 
Hail, Barnsie « © cEemEAN 

Town Hall Town Clerk 

Barnsiey 
March, 1960 £9391 





SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


PRINCIPAL ASSISTANT ENGINEERS I! 
(HEATING AND VENTILATING) 
AND (ELECTRICAL) 

















Applications are invited for the above appoint 
ments on the permanent staff of the Board's Regional 
Engineer general! in accordance with Whitle 
Council conditior of ser e 

The Board ts un g a considerable pro 
gramme of hospital mer and the persons 
appointed will be engaged on varied and interesting 
work in connection with major projects in this 
programme 

The commencing salar at the inimum of 
the scale £1195 by £45 (2 £45 (2) by 
conan so oo plu l allowance 
of £50 p.a (Si under ants n 
be Corporate Mer mic rs if Mech- 
anical Flectrical Eng be experi- 
enced in the prepara drawings 
and estimates for large Atior " 

yspitals and large publ 

ADI auions, Stating 
ence, present appointment 
the names and addre 
sent to the undersigned 
London, W.2, by n ater than | 

eo BRAITHWAITE 
£9434 Secretary 





TENDERS | 


HEAVY ELECTRICALS, LIMITED, 














BHOPAL, INDIA 
Heavy Electricals Limited, B il, India, invite 
TENDERS for the SUPPLY 
(1) Tender N PP F/MT 60 1 LATHES and 
RADIAL ARM DRILLING MACHINES 

(2) Tender No. PP, FM, To60 HORIZONTAI 
and VERTICAL BORING MILLS 

(3) Tender N PP/F MT, 60 3 PLANING 
MACHINES and MILLING MACHINES 

(4) Tender No. PP/F/MT'604- POWER PRESS 
GRINDING MACHINES, SLOTTING MA 
CHINES, CIRCULAR TABLES, & 

Tender fo s specihcat s can be obtained 
from Heavy i, Crow House 
Aldwych, Lond nent of £1 17s. 6d 
each for Nos ¥. £2 Ss. Od 
for N PP I 10s. Od. for N 
PP FMT 004 be re it 
Heavy Electricals Limited, Post Box No. 46 ) 
India, so as to reach them in early June, 1960, as 
mentioned in the Tender forms £94587 





KERALA STATE ELECTRICITY 
BOARD 


Extension of due date for Sholayar Hvydr 
Electric Project 

TENDER N HEP.260 for PENSTOCK 
PIPES 

With reference to the enquiry which appeared 
the local press on 18th March, 1960, calling fo 
Tenders for the above project, I am to inform you 
that the due date for returr f Tenders has been 
extended from 18th April, 1960, to 9th May. 1960 

£9436 


EDt c ATION: AL 


UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


GRADUATE SCHOOL OF 
THERMODYNAMICS AND RELATED 


STUDIES 
A COURSE available in the above School provides 
facilities tor the study, at advanced level, of modern 
developments in THERMODYNAMICS GAS 


DYNAMICS and allied subjects and of their appli 


ations in the general field of the heat engine. The 
rma! entrance qualifications are an Honours 
Mechanical Engineering and preferably a 

f two years of practical experience in 





y. In special circumstances applications may 
idered from Graduates in other Sciences 
of the twelve-month Course, 
ird October, 1960, successful candi- 
the award of the Degree of Master 


be 
On con 


tion 
the 
for 


mencing 


qualily 





dates 
ot Science 
Further p 


rships 


together with the appropriate torms of 


choad 





apy a 1 for admission, may be obtained from the 
Deput Registt ar, The University, Birmingham 
15 £9444 +f 
IMPERIAL COLLEGE 
BURSARIES IN STRUCTURAL 
STEELWORK 
Bur ovided by the British Steel Producers 





Ce afer nce and the British Constructional Steelwork 





Association are available for the post-graduate 
surse in Structural Steelwork dealing with the 
application of modern analytical and design methods 
to practical design problems 
The value of the bursaries is from £475 to £775 
from which fees (£64) will be payable, for the period 
from October, 1960, to July, 1961 Applicant 
must have a good first Degree in Civil Engineering 
r € valent qualification and preferably some 
tical experience in structural steelwork desigr 
/ ications, including the names of two referees 
should be made by June Ist, 1960, to The Registrar 
Imperial College London, S.W.7, from whom 
further E9408 ¢ 


particulars may be obtained 





UNIVERSITY OF SHEFFIELD 


POSTGRADUATE DEPARTMENT OF 
APPLIED MECHANICS 


ANALYSIS OF FAILURES OF MATERIALS 
AND STRUCTURES 


4-day course of lectures and discussions on the 
f causes of breakage, wear or Corrosion of 
of machines and structures. 

from Professor W 
St. George’s Square 


\ 
tracing 
components 
Particulars 


The University 


A. Tuplin 
Sheffield, J 
E9403 +t 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 

















Post-graduate course in Production Engineering 
Applica s are invited from Graduates for a 
me-year full-time course in Production Engineering 
leading to the Diploma of the Imperial College 
(D.1.C.), which will begin in October, 1960 The 
course will include lectures in industrial engineering 
management yperational research production 
technolog laboratory work, &c Further par- 
ticulars can be obtained from the Registrar, Imperial 
a I , S.W.7 E9422 t 
A.M.1L.MECH.E., B.Sc., City and Guilds, &c, 
Guarantee Postal Courses for all Exams. and Tech 


nical Divisions from Elementary to Degree standard 
including Automation Techniques Approximately 





95 per cent. successes 148-page prospectus free, 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 


London, W.8. Ell4 & 


IMPERIAL COLLEGE: Hollerith 
Stuc econtahip available for research on 
automatic Computing or the ap 
tic Computers to commercial or 


Research 
a subject 
plication of 
industrial 











ac or control, Value £400 p.a. plus fees 

pplications to the Registrar, Imperial College, 
London, S.W from whom further details may be 
bt Closing date June Ist, 1960 £9394 t 








SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


ARCHITECTURAL DESIGNER, preferable 
A.R.1.B.A. but not essential, with experience in the 
on of f Designs and Specifications for building 
neering work Covering industria! and 

Required to join a team of designers 
ng development work at a large steel 
Sheffield Superannuation scheme in 
Applicants to state age, education and 
ualif present and past appoint- 
h types of work undertaken, and give 
lication o expected.—Applications should 
be addressed to the Chief Engineer, Samuel] Fox and 
Company, Limited, Stocksbridge Works Nr. 
Shefheld E9413 a 


BOILER ENGINEERS commissioning and 
service latest type marine and land instal- 
ations Travelling involved. Required qualitica- 
tion is Ministry of Transport certificate or equivalent 
Naval ranking Age range 25-40 years Good 
conditions and prospects.—Apply in writing to Staff 
Manager (T. & S.), Foster Wheeler Limited, 3, 
Ixworth Place, S.W.3. E9402 a 


preparat 


civil en 
c office building gs 
for initiat: 
WOrKS near 
operation 
training a cations, 


ments w 





nd ‘ r 
c Salary 


for 


work on 


com- 


articulars of this Course and of available 


tions and salary 
The Superheater 
Trafford Park, 


April 8, 


SITUATIONS VACANT 





CIVIL ENGINEERS 


Applications are invited for the appointment 
of a Semor and Junior Engineer wit! 


previous 


experience in reinforced concrete design and 
construction. 
These vacancies occur in design office for 
interesting and varied industrial work 
Apply, quoting ref. ““SAR” to Merz and 
McLellan, Carliol House, Newcastle upon 
Tyne, 1 
E9411 A 
CONSULTING ENGINEERS require R<« 
DETAILERS minimum three years’ experience 
Permanent position Pension scheme, lunacheon 
vouchers.—Send details of experience and salary 





required to F. R. Bullen and Partners, Dacre House 
Dean Farrar Street, Westminster, S.W.1 E9364 a 
CONSULTING ENGINEERS have vacancies in 
their London office for qualified CIVIL ENGINEERS 


preferably with structural experience, for design 
work Apply, stating age, salary required and full 
details of experience, to“ E Livesey and Henderson, 


2, Finsbury Square, London, E.C.2 E9438 A 
DEPUTY POWER STATION SUPERIN- 


TENDENT. Age 35-45, required for a privately- 
owned Power Station in Cornwall. Experience with 
water tube boilers up to S00 p.s.i. and generating 
sets up to LOMW essential Staff appointment 
ontridutory pension scheme Car essential 
Details of training, qualifications experience | and 
salary in confidence.—BOX No. E9454 * The 





Engineer.’ A 








DESIGNER-DRAUGHTSMAN for Aeronautics 
Department, Queen Mary College (University of 
London), Mile End Road, E.1! To assist in the 
design and preparation of drawings for equipment 
in new laboratories. Experience in Mechanical or 
Aeronautical engineering essential in range 
£900 to £1200, according to qualifications and 
experience. Five-day week Four weeks’ annual 
leave Letters only to Registrar (A.D.) stating age 
details past experience and presen! work E9405 A 
DRAUGHTSMAN 
Applications are invited for the above post, which 


s located in Birmingham 


The work is interesting and varied and is mainly 
in connection with the design of industrial heating 
equipment. A knowledge of combustion technique 
and the use of refractories would, therefore, be an 
advantage 


Candidates should possess the Ordinary National 
Certificate in Mechanical Engineering as a minimum 
qualification 


The salary for the appointment, which is pension- 


able and subject to medical examination, will be 
within the range of £733-£853 per annum 
Applications, stating age, qualifications and 


experience, together with the names of two referees, 


should be addressed to the Industrial Relations 

Officer, West Midlands Gas Board, 6, Augustus 

Road, Edgbaston, Birmingham, 15 EI80 a 
DRAUGHTSMAN 


Wanted 
plant, 


for small drawing office designing 


equipment and buildings for non-ferrous 


smelting and refinining works in pleasant sur- 
roundings & miles west of Hul H.N.C. and 
experience in design of chemical plant and 
structures desirable but not essential Good 


salary for first class man 
*Jease write to Capper Pass and Son, Limited 
Melton Works, North Ferriby, Yorkshire 


E2793 A 


DRAUGHTSMAN, Structural Steelwork experi 


ence, opportunity intermediate man to gain experi- 
ence Small office, own works.—Full details, 
BOX No. DL.6249, c/o Whites, 72, Fleet Street 
London, E.C.4 E9407 a 
DRAUGHTSMAN experienced in the Design 
and Detailing of Structural Steelwork required by 
Progressive firm in the Southampton area.— Write 
giving full particulars of experience and salary 
required to BOX No, E2792 The Engineer.’ A 
DRAUGHTSMEN 


LIGHT ENGINEERING & MECHANISMS 
Small Drawing-Office employed 
special purpose instruments machines 
ing in conjunction pneumatic and 
electronic Development Engineers 
The positions are permanent ar 
Five-day week 
Strict confidence 
TIMOTHY 


Thornfield Laborat 


on the design 
ot 


work 


and 
with 


d pensionable 
Applications will be treated in 


EATON, LIMITED, 


ries, 
Macclesfield Road 
Alderley Edge 
Cheshire 
£9442 a 
DRAUGHTSMEN required for senior positions, 


capable of handling all types of refractory engineer- 





ing work. Must have initiative and be prepared to 
accept responsibility. Good salaries and prospects 
Please apply Design Engineer, Pilbrico Company 
Limited, Westmorland Road, London, N.W.9 
E2794 A 
DRAUGHTSMEN.— Four required by Tyneside 
Power Station Contractors, able to work with 
minimum supervision and having experience in 
either (a) Electrical Diagrams, Cable Layouts or 
Signalling (b) Plant Layouts, Steam and Feed 


Pipework, &c., or (c) Structural Steel and/or Rein- 


forced Concrete. Write fully in first instance to 
Chief Draughtsman.—BOX No. E2998, ‘“ The 
Engineer.” A 
ENGINEER, with H.N.C. or equivalent, and 


preferably with basic electrical knowledge, to under- 
take interesting experimental work on Mechanical 
and Heat Transfer Tests in Research and Develop- 
ment 


Department.—Reply, stating age, qualifica- 

required to Personne] Manager, 

Co., Ltd., Ashburton Road, 
E921 


Manchester, 17. 2164 








1990 THE ENGINEER 


TUATIONS VACANT 





ENGINEERING DISTRIBUTORS, London 
based, seek EXECUTIVE of first class capacity 
with wide engineering knowledge, to join in formu 
lation and execution of expansion policies. Remu 
neration and status Commensurate with size t t 
State experience and current salar BOX N 
F2791 The Engineer 


ENGINEERING DRAUGHTSMEN 


There 










are vacancies for Draughtsmen at the 
various Birmingham Works of the West Midland 
Gas Board The posts are on the staff of the 
Divisional Engineer, and offer excellent « ppor 
tunities for gaining experience in a wide field 
engineering activity 
One post is within the salary range of £733 to 
£927 per annum, and candidates should hold a 


Higher National Certificate in Civil or Structura 
Engineering or equivalent qualification 

The remaining posts are within the salary range 
of £629 £709 or £629 to £813 annum 
according to experience. Candidates for 
posts should have completed a 
apprenticeship or have equivalent experience, 
and have reached at least Ordinary National 
Certificate level in Civil, Mechanical or Structural 
Engineering 

Pension scheme and attractive conditions ot 
service 

Applications 
experience, should be addressed 
Wakeford, Divisional General 
Midlands Gas Board, 
ham, 3 


to per 
these 
drawing-office 


Stating age, qualifications and 
to Mr. J. 
Manager, West 


Edmund Street, Birming 


£9406 4 
ENTHUSIASTIC TECHNICIAN(S) 


in small engineering development team for 


required 


interest 





ing Projects in mechanical and aeronautical (heli 
copter) engineering B.Sc. standard of education 
preterred Mechanical, aeronautical or electrical 
(electronic) development exp desirable 

BOX No. E2799, ** The Engineer N 


EXPERIENCED DIESEL ENGINEER required 


to assist Works Manager, and be trained to supersede 











him after retirement in near future Works 

S.W. London specialising in the rebuilding of Diesel 
powered equipment and Field Service Knowledge 
# estimating and costing an advantage. Commen 
ing Salary £832 p.a., and supera on. Good 
opening and permanency for suité pplicant 
Write in confidence, details of jualifications and 
experience —BOX No. £9476, * The Engineer NY 


EXPERIENCED MECHANICAL sreaweer 


(with some slight experience of civil engineering 











well) is wanted by local engineering company 

harge of workshops and manage an Eng reering 
Division in the Persian Gult Free air passages 
free air-conditioned accommodation, power, t 
and water. Home leave on full pay every other 


630 





BOX MA RC co Bishopsgate, ; 

C2 A 
EXPERIENCED TRANSLATOR required for 
translation of technica! articles, books, &c., into 
German. Sound knowledge of mechanical or 
production engineering essential This is a ke 
position in a rapidly expanding organisation, with 
Prospects of advancement, excellent working con 
ditions and superannuation scheme.— Full details to 
the Secretary, Production Engineering Research 
Association, Melton Mowbray, Leics E9410 A 


HUDSWELL, CLARKE AND COMPANY 


LIMITED 
require 
(a) An HYDRAULIC CIRCUIT Design 
Engineer, and 
(b) An HYDRAULIC COMPONENT 
Design Engineer 
to jon a team working on the design and 
development of a wide variety of interesting 
projects 
Applicants should have a sound engineering 
background and have a minimum qualification 
ot Grad.I. Mech. Hydraulic experience for a 


number of years is essential 





[hese posts are permanent and carry first-class 
salaries, a pension scheme and attractive working 
conditions 

Write, stating age, and brief outline of career, 
to the Chief Designer, Hudswell, Clarke and Co 
Lid., Roundhay Road, Leeds, 8 

E9474 a 





LANCASHIRE TAR DISTILLERS req 
DRAUGHTSMAN | for tt Engine 
Department 

Applicants should be at least 23 


elt 


ears of age 


with experience in chemical plant, pipework 
&c., and should preferably be of H.N¢ 
standard 
Superannuation scheme, canteen 
Applications, in confidence, giving age, quali- 
fications and experience to Chief Engineer, 


Lancashire Tar Distillers Ltd., 
Cadishead, Nr. Manchester 


Liverpool Road, 





E9475 A 
MANUFACTURER IN SOUTHERN ENG- 
LAND, producing precision components for the 
motor trade, requires DESIGN AND DETAIL 
DRAUGHTSMEN, O.N.C. or H.N.C. preferred 
Write, stating age. experience and present salary 
BOX No. E9404, ** The Engineer A 
MECHANICAL ENGINEER. Ave 30-40, wit! 
experience of job and batch production ar ntro 





land c 








required for a medium-sized Eng g Company 
in Cornwall with foundry, machine and structura 
shops Staff appointment. contributory pens 

scheme. Details of training, qualifications, experi- 
ence and present salary, in confidence BOX No 
E9452, ** The Engineer.” A 
MECHANICAL ENGINEER. Ace 35-50. with 
experience of machine shop, power services and the 
maintenance and overhaul of heavy production 
plant. To operate in Cornwall and Devon. Staff 
appointment, contributory pension scheme Details 
of training. qualifications, experience and present 
salary in confidence.—BOX No. E9453, “ The 
Engineer.” A 








RATE FIXER AND TIME STUDY ENGINEER 


re 


I 
pe 


R 


Ltd., Coleford, Glos 


THE 





ENGINEER 
SITUATIONS VACANT 


MECHANICAL ENGINEER 


required for Mechanical Development work ir 
Research Department at Rickmansworth, of 
specialist Civil Engineering Company The 


successful candidate would join a small tean 
engaged on a wide variety of projects and 
would require a sound knowledge of bas: 
engineering principles and the ability to 
apply them to the solution of real prob 


Graduate 


lems Applicants should be of 
status and have completed a period of practi 
training, preferably including some 1 
work research or development 
experience would be an advantage 





Previous 


Salary according to qualifications and exper 
ence S-day Discretionary bonu 
Contributory 





week 
Pension Scheme 


Please write to 


The Personnel Office: 
CEMENTATION COMPANY 
LIMITED, 
20, Albert Embankment, S.E.11 


THE 


£9447 a 


required tor 


PRODUCTION MANAGER 


light engineering factory in pleasant rural area 


Approx. S00 employees Must be experienced 
m modern factory planning techniques *rac 
tical knowledge of Sheet Metal Work, Non 


Ferrous Casting, and simple Electrical Assembly 
an advantage. Salary according to experience 
but not £1500.--BOX No. E9472 


Jess than 


The Engineer 


PROJECT ENGINEERS 

nced in execution of large projects for 
petroleum or manufacture ot 
employment in Paris 
Must have working know 





required for 


ring office 





of French and English languages.—- State 

qualifications and experience to BOX No 

2 c/o Charles Barker & Sons, Limited 
Gateway House. London, E.¢ 

£9396 A 


quired for General Heavy Engineering Works 
xperience of incentive scheme essential. Progressive 
st House provided Free pension scheme 


eferences required 





Fred Watkins (Engineering), 
E9435 a 


April 8, 1960 


SITUATIONS VACANT 





TECALEMIT, LIMITED, 
PLYMOUTH, DEVON 
have a vacancy for a LABORATORY ASSIST 
ANT in the Physical Laboratory of the Research 
Department 
he work involves research 
non-metallic materials such as 
plastics, rubber and adhesives 
Applicants should have a University degree in 
Mechanical veering or equivalent qualit 
cation with an interest in physics or technology 
experience with one of the materials 
ind some experience in statistics as 
Planning and evaluating experi 
will be an advantage 
selected candidate will find inter 


control on 


media 


and 
filter 





research 
mentioned 

apphed to 
mental work 


The finally 


esting and varied work in a progressive and 
active modern factory His salary will be 
commensurate with his qualifications and 


experience 
The Company operates 4 contributory 
superannuation and lite insurance scheme 
Applications should include details of age 
education and experience, and be addressed to 
the Employment Officer 
E9489 A 
THE 40TH 41ST ROYAL TANK REGIMENT 
(T.A.) has a vacancy for a R.E.M.E. Captain to 
command the Light Aid Detachment Applicant 
should be an A.M.I.Mech.E., and preference will be 
given to an ex-R.E.M_E. officer Apply in writing to 
4041 R. Tks. (T.A.), Alamein T.A. Centre, Liverpool 
Road, Huyton, Nr. Liverpool £9796 A 


UNILEVER LIMITED invite applications for the 
post of ASSISTANT ENGINEER in the Fuel and 
Steam Section of their Mechanical Engineering 
Department in their London Headquarters 
Applicants for this post should be Corporate 
Members of one of the senior Institutions and or 
hold equivalent qualifications. They should have had 
substantial general experience in the use and genera 
tion of steam and should, for preference, have 
specialised experience in at least two of the following 
subjects 
(a) Fuel combustion 
(b) Heating and Venulation 
(c) Boer Construction and Operation 
(d) Steam Utilisation 
Written applications, with a note of training 
and experience, should be sent to Head Office Sta 
Department (WF $4), Unilever House, Blackfriars 
London, E.C.4 £9432 A 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol Good knowledge of general engineering 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 

The Engineer.” A 








BOOKS and PUBLICATIONS 








mm Electronic. 
Engineering 


A monthly journal for the professional 


electronics engineer. 


It circulates to 86 different 


all over the world. 


When electronic engineering is studied 
“ Electronic Engineering 





industries 


> is read. 





Published on last Friday 
of preceding month. 


28 ESSEX STREET, STRAND, W.C.2 
Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 


Price 3/- per copy. 
36/- per Annum. 














Enter No. 1251 on reply card 


SITUATIONS VACANT 


TECHNICAL ASSISTANT TO THE WORKS 
ENGINEER. Lewis Berger (Great Britain), Ltd., 
have a vacancy for a Technical Assistant to the 
Works Engineer at their Freshwater Road, (¢ 











(Essex) factory t is envisaged that the 
ful candidate spend a_ considerable 
ntage of his time at the drawing board, but he 
v1 from time to tin be made responsible to the 
, il projects, from initiation 
Ived ts interesting and 
design, installation and 
yurpose machinery, building 
snion and 


general work 








between 25-33 
onal background 
exper € 
tails, st 1 be 
1A 
UNILEVER. Ap; ted for the post 


» the Chief Engineer 


} if " are 
of PRINCIPAL ASSISTANT 1 










at their large factory in Bombay. India. Candidates 
should have had a good practical training, with sub 
sequent . and be Corporate 
Member hanical Engineers 
Responsibi! tising for the Chief 
Engineer, administra planning for new 
installations, and for nee of factory equip 
ment Tours duration, with tour 
months’ leave il fa es are provided 
marred men families Accommo 
and medical att be ranged t 
applications, with deta t trarr zy and experience 
to be addressed to Head Office Staff Department 
(WE SS), Unilever Hou Blacktriars, London 
E.C.4 £9467 A 
WORK STUDY 
Vacancies exist for two Assistant Work Studs 
Officers, one covering the Birmingham Division 
and the other. based at Coventry, covering the 
ure Divisior 
vuld ssess a sound engineer 
1, must be experienced in’ work 
measurement and method investigation and fully 





srsant with latest techniques 





salary for the 
sionable and 


» £I15S £1235 


ntments which are 
medical 


per annum 


iNjec examination, 





ill be wi 
Applicé 


details of 








and full 
names of 
Industrial 


qualifications 
with the 
hould be addressed to the 


tating age 
experience, together 
two referees 





Relations Officer Midlands Gas Board, 
6, Augustus Road baston, Birmingham, 15 
lease mention the local preferred E9425 a 
WORK STUDY ENGINEER. Age about 30 


required for large Company in St. Austell, ¢ 
workshops, 


plant 


ornwall 
materials 
with the 

Staff 
Detanls 


Experience of engineering 


handling and product layout, 
ability to work with plant designers essential 


appointment, contributory pension scheme 


of training, qualifications experience and present 
salary in confidence BOX No. E9455, The 
Engineer aN 


SITUATIONS VACANT 





CHIEF 
INSPECTOR 


Applications are in 
of Chiet Inspect 
ing Compan 

ubstantial 


ted for the position 
irge Plastics Mo 

Essential 
il experience of a similar 
apprenticeship and 
icademic 


appli int 


rina 


requirements are 





in engineering H.N<4 
qualification I he 


or similar 





will be resp 


¢ re-organisation and butlding o 


esstul 











orgamsalion ¢ 
ing all the firm’s products including + 
ind sheet injection, Compre 
mouldings and reinforced plastics A k 

ledge of Government Department Procedure 
ind the Chief Inspector will be 
expected to work closely with 


tron and quality control 


formings 


is required, 


other technical 


ind administrative personnel There 
opportunity for an excellent career and 
ipplicants should submit details of the 
age, qualifications and experience BOX 
No. £9426 The Engineer.”’ 

A 








DRAUGHTSMAN- 
DESIGNER 


FOR 
MECHANICAL DEVELOPMENT 
DEPARTMENT 


Ideal Applicants 
Mech. Engineering 
Food and Packaging Machinery 
Machine Design Age 25-35 

This new appointment ts extreme 
ind offers excellent prospe witt 
good salary on a progressive scale Nor 
Pension Scheme and Con 
Life Assurance Scl 


will posse HN ¢ 1 
and have experience i 
ind Genera 


Ipprox 
esting 


contributory 


tributory 


Group eme 
with many other tringe benetits 
Please write in first instance, giving fu 


details of age, experience, qualifica 
present position and salary, in full confidence 
to 


THE PERSONNEL MANAGER, 

NABISCO FOODS LIMITED, 

(Formerly The Shredded Wheat 
Company, Ltd.), 

WELWYN GARDEN CITY, 

HERTFORDSHIRE. 





£9441 A 














aged 30 40, required for a substantial 
and rapidly growing concern in the 
heavy chemical field located in the 
North of England 

A good Engineering Degree 1s 
essential, together with experience in 
experimental and development work 
in medium engineering associated 
with chemical plants. A good 
knowledge of handling of corrosive 
liquids and gases and thermo- 
dynamics is also required. Those 
unable to satisfy these requirements 
need not apply 

The successful candidate will be 
expected to deal with specific technical 


Development Engineer 


problems and will be required to 
suggest and study new developments 
and practices. 


This is a responsible position for 
which a commensurate salary will be 
paid. 


A sound non-contributory Life 
Assurance and Pension Scheme is in 
operation. Bonus Scheme. Hous- 
ing assistance to married men. 5-day 
week 

Applications giving full details, 
i.e. age, education, and experience 
should be addressed to BOX No. E183, 
“« The Engineer.”’ 








WAYNE TANK & 


Qualifications for this Post: 


eg 


Age range 35 years. 





WESTERN ROAD, BRACKNELL, BERKS. 


ASSISTANT CHIEF ENGINEER 


Required for work on research and development in wide range of Liquid 
Handling Equipment at our modern works in Bracknell new town. 


Commencing Salary: £1,100 p.a., with ample scope for advancement 


Engineering degree or A.M.I.Mech.E. 
Experience in charge of Development or Project Team. 
Accustomed to dealing with problems in Fluid Dynamics and Controls. 


Write fully to Personnel Manager giving particulars to the above. 


PUMP CO. LTD., 


59460 a 








Classified Advts. continued on page 126 
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SITUATIONS VACANT 





April 8, 1960 THE ENGINEER 


SITUATIONS VACANT 


SITUATIONS VACANT 





CHIEF ENGINEER 


WOOL TEXTILES 


Applications are invited for the post of Chief Engineer to a large Public 
Company and Group engaged in the wool textile industry (worsted spinning) 


with headquarters in the West Riding 


The position, which is an important one, is permanent and pensionable, and 
the successful candidate will be expected to assume control and responsibility 
in his own field where extensive development work is in progress 
Applicants, who should have had some years’ practical experience in indus 
trial engineering, including heating, power generation and transmission, 
process machinery and general electrical work, should write, in the fullest 
confidence, with particulars of experience, and mentioning age and salary 


required to Box TE.964, co 191, Gresham House, E.C.2. 


£9439 a 





TOOLING 
MANAGER 


Applications are invited for the position 
f Tooling Manager with a large Plastics 
Moulding Company. 

The type of man for whom we are looking 
will have served a too!making apprentice- 
ship, attained H.N.C. or membership of one 
of the recognised engineering institutions 


1 practical 


had tool design experience and 
sGministrative experience in a similar pos! 
tion in a Toolroom This position carries 
responsibility for all aspects of the manufac 
ture of all types of tools including vacuum 
and sheet forming tools, injection and com 
pression dies and al! ass 
and ancillary equipment 





ted jigs. fixtures 


The successful applicant will be expected 
to work closely with other technical and 
administrative personnel. 

for an excellent 


There is opportunity 
career and applicants should submit details 
of their age, qualifications and experience 
to BOX No. E9427, “ The Engineer.” 


Applications are invited for the 
position of 


STEEL WORKS PROJECT 
ENGINEER 


from men qualified in the layout 
and operation of Steel Works 
Plant and the co-ordination of 
requirements for Heavy Shears, 
Handling Equipment and Ancillary 
Gear, &c. : 

Applicants should be able to 
guide general designs to meet 
specifications and supervise the 
manufacture of building of com- 
plete equipments. 

The opening offers excellent 
prospects for a man of proved 
ability. 

Please write, giving full par- 
ticulars of age, training and experi- 
ence, to BOX No. E9437, ** The 














Engineer.” A 























BRITISH OXYGEN GASES, LTD. 


have the following vacancies in their development group The work is in connection with the deve- 
lopment of equipment used in the medical field, for anzsthesia, 


automatic ventilatior 


DEVELOPMENT ENGINEER 


», preferably of pass degree or equivalent 


oxygen therapy, resuscitation and 


Applicants should have a recognised technical qualificat 
d previous experience of design and development or experimental work 
entific apparatus (not exclusively 


standard, as well as sour ' 
Familiarity with mechanical devices, s 


an appropriate direction 
or systems involving the transfer of fluids would be an advantage. 


optical), instrumentation techniques 


TECHNICAL ASSISTANT 


and have had some experience of test and 


Applicants should possess an O.N.C. or equivalent 
experimental work of a nature parallel to that indicated above for the Development Engineer post 


APPLY IN WRITING TO PERSONNEL MANAGER, 
BRITISH OXYGEN GASES, LTD., 


SPENCER HOUSE, 27, ST. JAMES’S PLACE, LONDON, S.W.1. 
E9424 a 








CENTRAL ELECTRICITY 
GENERATING BOARD 


SOUTHERN, SOUTH WESTERN AND SOUTH WALES REGION 


SECOND ASSISTANT ENGINEERS 
(STANDARDS) 


Regional Standards Department 


Applications for two posts at Regional Head rters. Brist e invited from Engineers who 
will be required to assist in the standardisation of general engineering stores used in power station 
and main transmission system m aintenance 

This will involve the initiation of propos for standard ges and types of stores designed to 
reduce umnecessary variety and e preparat of appropriate specifications 


Development of Engineering Standards within the C.E.G.B. ts interesting and expanding work 
and will eventually be extended to plant spares 
s desirable that applicants 
slant and have had workshop 


transmission plant 


1 also be f H.N.C. leve 


jardisation work is r essent 


Whilst a knowledge of Star 
should have a good knowledge 
and drawing-office experience. Applic 

The posts wil! be placed within Schedule B Class AX EX, of the National Joint Board 
Agreement for the Electricity 1c of the following two salary 
scales accOrding to the qualifications and experience ¢ 


Grade 3 £1365 by £25 to £1490 to £1630 


f power station 


ants shoulk 


Supply Industry, and graded 


»f the successfu! applicants 


or 
Grade 4 £1180 by £25 to £1305 to £1445 


f from 


tions on form AE6/ACT, obtainable 


Regional Secretary, Central Electricity Generating Board, 
Southern, South Western and South Wales Region, |, Eaton Crescent, Bristol, 8, 


accompanied by any additional information thought necess ild be returned to him by not 
later than first post on Friday, 22nd April, 1960 
Regional Vacancy Notice No. 51 should be quoted on the application. 


E9423 a 








600 


The Publicity Department of The George Cohen 
600 Group Limited is seeking : 


(a) Two senior assistants with all-round experience in an 
advertising department of a large engineering concern 
Their duties will be very much those of an Account 
Executive, and between them they will be responsible 

with the backing of the Publicity Department— for 
the advertising requirements of the numerous depart- 
ments constituting the George Cohen Machinery 
Division. Applicants should, at present, be earning 
not less than £1200 per annum 


(b) A technical copywriter—in his early thirties—for 
display advertising, literature and direct mail. A 
sound technical writing background with some know- 
ledge of engineering terms is essential, also a feeling 
for layout and typography 
An experienced visualiser with an engineering ‘back- 
ground. The ability to do finished artwork is not 
essential, but he should have a knowledge of printing 
processes and production. His duties will include 
some exhibition work 

Working conditions are excellent, and there is a 
five-day week, pension scheme and first-class canteen 
facilities. Write, stating age, details of experience, 
and salary required, to : 

THE GROUP PUBLICITY MANAGER, 
THE GEORGE COHEN 600 GROUP LIMITED, 


WOOD LANE, LONDON, W.12. 
E9478 Aa 




















MONSANTO CHEMICALS LIMITED 


have a vacancy in London for an 


ASSISTANT INSTRUMENT ENGINEER 


Applicants must have had experience in detail application, specification, 
draughting, installation and operation of most modern types of industrial 
A knowledge of electrical relay control and signal circuits will 


instruments 
A qualification in mechanical, electrical or instrument 


be advantageous 
engineering is desirable 


This post offers an excellent starting salary and career prospects ; non- 


contributory pension scheme 
Please send written applications, giving details of age, qualifications and 
experience to DL 132, Personnel Department, Monsanto Chemicals Limited, 
Monsanto House, 10-18, Victoria Street, London, S.W.1. 
E9395 a 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS WANTED 





ENGINEER (MECHANICAL), Swiss, wide exper: 

ence installation and maintenance plantation 

THERMAL POWER UNITED KINGDOM CONTINUOUS CASTING ssachinery, contracting plant, LC. engines. Speaks 
German, French and English. Seeks position 


PLANT DIVISION ATOMIC ENERGY AUTHORITY SECTION LEADER Overseas or United Kingdom. | Please write 
ace PRODUCTION GROUP DRAUGHTSMAN BOX No. E2990, ** The Engineer # 
require a BUSINESS OPPORTUNITIES 
RESEARGH AND FOR CONTINUOUS CASTING DIVISION 
A BARGAIN. £25 complete. BRAND NEW 


DEVELOPMENT FUEL LIAISON Candidates for this key position in a new READY-MADE CO. REGNS. Guaranteed no 

and expanding field must have had several trading (ENGLAND OR SCOTLAND)—all trades 
years’ experience of steel works equipment available NOW, including Engineering ; Electrical 
and be qualified to undertake layout and Engineering ; Motor Engineering ; Garage ; 


DEPARTMENT ENGINEER general design work with a minimum of Machinery ; Metal; Haulage; Hire Purchase ; 
28-35 

















Investment ; Property (specially prepared for each 


supervision. Preferred age : 
Three interesting and progressive positions = trade).—BUSINESS ECONOMY CO. REGNS., 
will shortly become available for whicl ; Pe gad emer ncgy loon Sigg oon. dle gly LTD., Dept. T/16, 186, Strand, London, W.C.2 
j for the Sales Department, Commercial staff, carrying excellent remuneration (Tem. 8377/2294), for English companies, and to 
tions a > > > sat - * . " i > an 

applications are invited. Directorate to be responsible to a Fuel oe He Caaae aes — yy corse 3 19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 

co uto i scheme ; é ance . “ , r -t 5) 
SENIOR DEVELOPMENT ENGINEER Contracts Engineer for liaison duties in with housing is available ; pleasant area seen ae a tiene comeaete Da 
connection with the administration of fuel adjoining the Lake District post free); Limited Co. may save you tax We 


This job involves a thorough knowledge 
have seven-day Co. Regn. service with your own 


and experience in the design of boilers and supply contracts for nuclear power stations Replies, giving full details of education and 
ancillary plant for large power stations, and Although the post is located at Risley, near experience, should be marked ** Private and choice of name. £21 complete, plus stamp duties. 
| hould I Iso had Warrington, the successful candidate must Contcantial, "ane addressed to E182 0 
ipplicants shou lave aiso had experience a , ece candidate 
* : : eg : mal be prepared to spend an appreciable amount The Personnel Manager, THE TANGANYIKA GOVERNMENT invites 
in heat transfer calculations and thermal prepé pend an appreciable a DISTINGTON ENGINEERING CO., LTD., applications from those who are interested in 


SDE.4. of time at nuclear power station sites Workington, financing the extension and improvement of the 














design Please quote 
Cumberland. present road network. The estimated cost of these 

SENIOR DESIGN DRAUGHTSMAN Applicants must have served a recognised E9458 A ——. over > ——, yf — = Prony .o 

whose work will consist of development of -nginee 4 ntices { : » gentle see pica sorngfeaea ses en. he 

: : engineering apprenticeship and be corporate Tanganyika Government proposes that it should 

boilers and ancillary plant for Power members of a Senior Engineering Institution, — annual payments, 4 years in arrear from the 

ves aa Penceeramaeeey, position for or hold equivalent qualifications in the ak Get bs cee ce ee A. 

n _ J ~ - a ory : - . Cc 

a man who has had successful experience 11 Mechanical or Electrical Engineering field. . . made at the time (which may amount to up to 
i a Ne » . 

this field. Please quote: SDD/4 Extensive experience in a large works organi- 20 per cent of the — of work done). A pre- 

. : x requisite of any acceptable arrangement is that the 

. < eee ation, referab! sociate : 

COMBUSTION ENGINEER : required to $ preferably associated with some ELECTRICAL ENGINEERS finance should emanate from a source from which 
work on all aspects of combustion asso- aspects of conventional fuel supply, is also the Government does not normally raise loans 
ciated with the development of advanced required, THE GROUP RESEARCH LABORA- alban — of = terms under which 
cialis caidas aiken ics aiaeeltatrinan i TORY requires Electrical Engineers to inance could made available. applicants should 

: a opr vp tbecge Gatecw: £1370-£192% 6:4) acenstie do design and develop equipment for the state the source and amount of the funds available, 
carry full responsibility for this aspect of nae a ay ee control of automatic processes. This work the currency, the rates of interest and exchange, and 
steam boiler plant development and one qualifications and experience will involve circuit design, instrumentation whether their offer would be limited to any particular 
of the duties will be to initiate and sup aL ADE: PIOCUCLOR ON PEO O SYS Saree aan abl ery fin sale uecanin cde Geman 

he dt é a uper ~ z . é - 4 om 
: - Contributory Superannuation ; — Staff Posts are available at the Laboratory at te e to nocd Projects where bg 
vise research projects. Please quote : CE 4 H Wolverhampton for : enders are invite rom registered Public Works 
ousing Scheme 1. A graduate engineer who is a qualified contractors. Applications should be addressed to 
Successful applicants for each of these electrical or electronic engineer He The Permanent Secretary, 

positions will be paid an excellent salary and Send postcard tor application torm, should — ne > a wip Ministry of Urban Local Government and Works 
lenjoy above-average working condition quoting reference P.1 tronic techniques, including the use 0! Private Bag, 

rane Si eames ee semi-conductors. Applicants should be DAR ES SALAAM, TANGANYIKA 

including a non-contributory pension 5 . eee between 25-30 years. (Ref. EE 1) ‘ 94) 

s STAFF C 2 ; hetween 25-3 é 9421 
scheme F OFFICER, 2. An electrical engineer, qualified to 
UNITED KINGDOM H.N.C. or an equivalent standard, with 
Applications, which will be treated in ATOMIC ENERGY AUTHORITY, —* industrial experience. (Ref. SUB-CONTRACTING 
Strict confidence, should be sent to the . . " a “fe p 
y ? PRODUCTION GROUP HEADQUARTERS, Applications, quoting the reference, and ; 
Personnel Officer, giving fullest particulars / es Q ; giving details of career to date, age, salary KELLERING AND CAM PROFILING capacity 
of experience and qualifications RISLEY, WARRINGTON, LANCS. qualifications, etc., should be made to : up to 8ft. by 6ft. or 6ft. diameter.—ARMYTAGE 
The Recruitment Officer, pow ee oa ong) Mp hie we 
‘ . : —— 7 . é P 4 ; kshi one : nottin 
CLARKE, CHAPMAN & CO., LTD. Closing Date : 18th April, 1960. G.K.N. Group Research Laboratory, ee E116 Mw 
Birmingham New Road, ; 





Victoria Works, E9398 a Lanesfield, Wolverhampton. 


Gateshead on Tyne. E9456 «4 ainsi FOR HIRE | 


LATTICE STEBL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 


ERECTING ENGINEERS FOUNDRY MANAG ER SWI. E103 « 


required by 
BABCOCK & WILCOX, LTD. DRAWING & DESIGN 
for Henry Wallwork & Co. Ltd., of Manchester, ironfounders specialising in high quality grey SERVICE 


for iron castings. Initial remuneration including profits participation £2000- £2500 per annum, plus 
pension scheme and other benefits. 
The Foundry Manager will be responsible to the Managing Director, and will be in control of 
































Construction 





of 
i the foundry which is completely mechanised. He will also be responsible for providing technical 
WATER TUBE BOILERS information for estimates and quotations, and for the development and application of tec hnical DESIGN by BOLLIN 
and foundry methods. 
f ’ J The appointment offers considerable scope and excellent prospects for an experienced executive . ; 
\UXILIARY PLANT with first-class technical background (must be an active member of the Institute of British Foundry- A Group of individuals with a 
in the men), including sound knowledge of pattern-making, core-blowing and CO, core-making. Must common interest in Good Design 
; ' also have extensive experience of mechanised foundry equipment, preferably acquired in @ a has recently formed a Design Team. 
UNITED KINGDOM sized organisation, plus sound metallurgical knowledge, good appreciation of work study, anc This team believes in the import- 
AN VERSE about five years’ experience at management level. . ; 
soiliaelaie cmt ‘ —" ance of a fundamental approach. 
. Phe g -, ~ 7 
Good prospects for experienced Please write briefly in first instance, quoting Reference No. 674, to It guarantees accurate reliable work 
mechanical and steam plant and the maintenance of Time 
Engineers. ASHLEY ASSOCIATES LTD. Scales, 
Amey to: A A PETER HOUSE, MANCHESTER 1. The scope of the Group will cover 
“Pen RETAINED TO ADVISE ON THIS APPOINTMENT Mechanical, Electrical and Chem- 


secre r d d t . ° ° 2 } : 
Assistant Secretary, | es siietaes sol sens Cane cones candidates’ pormdosion ical Engineering. Within this tield 
all stages of Design can be under- 


29, Euston Road, 























London, N.W.1. £9399 A taken. 
nace so | Enquiries are invited from pro- 
gressive concerns interested in 





establishing a working relationship. 


© - P 
Assistant wirsiow Sat Ban Si 
P i 7 Styal, 

Chief Engineers 






3012 Wilmslow, Cheshire. 
E2797 s 

















| MISCELLANEOt ~ | 











SALARIES DUTIES 





DAVIES INVESTMENTS LTD., 











will be between £2,400 and , . > desiar large 
7 er Post I (Ref. 206-31). To control the work of several sections engaged on the design of large § 
£2,900 according to qualifications chemical projects. The work will include novel and conventional engineering problems arising : BANKERS 
a omens te 4 , from the use of special materials and will involve provision for the remote operation of plant and Continue to offer 74 per cent. per annum on 
mage enon equipment as well as design of associated laboratories and services depoeite, ‘with “ig + per cent. added annually 
us i av . . 
. . Post II (Ref. 207/J1). To control the work of several sections engaged on the design of metal- ae py Dept. ER 
APPLICATIONS lurgical and mechanical engineering plant installations. The plants are required to handle unusua DAVIES INVESTMENTS LTD.. 
Write for application form, quot- metals involving the design of new equipment for vacuum casting, pressing, rolling, heat treatment DANES INN HOUSE. 265, STRAND 
ing appropriate reference number, machining, welding and powder metallurgy processes LONDON, W.C.2. 
to Group Recruitment Officer, QUALIFICATIONS AND EXPERIENCE F178 1 
All applicants must have served a recognised engineering apprenticeship and be corporate members AC 1c , Ben ANTE 
ENGINEERING GROUP. of a senior engineering institution or have equivalent qualifications MACHINERY Ete. Ww A! TED 
For Post I considerable experience of work at a senior level on high quality mechanical or chemical! ' 
engineering design is essential and possession of an Honours degree in either of these may be an 350 H.P. SLIPRING MOTOR, 440/3/50, 750 
s z Shel z advantage ; r.p.m., complete with control gear, in first class 
7 _ condition.—BOX No. E2779, “ T ingineer.” F 
For Post II considerable design experience at a senior level in a similar ~ beep necessa “ in No. E2 he Engi 
Risley, Warrington, Lancs. nuclear engineering, is essential. | Some experience of constructional work and of plant installation 
“ 2 : E9401 a Classified Advts. continued on page 128 


Closing Date : 14th April, 1960. would be an advantage. 
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FOR SALE 


THE RADIOCHEMICAL CENTRE, 


AMERSHAM 
FOR SALE 
STORAGE TANk 
! OIL STORAGE TANKS —12ft. ¢ 
‘ f 2000 ga ca 
Thi ABOVE AKI POR IMMEDIATH 


COLLECTIO 


One BLACKSTONE DIESEL ENGINE 
DRIVEN ALTERNATOR SET OR he 
” I40kKVA.. 41 
« ¢ Park 

re VERY LITTLE USED 
AVAILABLE IN) NOVEMBER 
4 One HEENAN AND FROUDE COOLER 
I 161 « ‘ 

IN JUNE 


AVAILABLI 
Furthe "| 


The Engine 
THE RADIOCHEMICAL CENTRE, 
AMERSHAM, BUCKS. 


£94 
TO BE SOLD 
PIPE-CENTRIPUGAL MACHINE RI 
plex " factu BETOMA, electrica 
i i ft it ca 
me «40.50 F y 
1 SECOND-HAND |“ EIRICH °-MIXER 
re gg saat 
4 
4 i) 
1 © SCHLOSSER "-SPECIAI OSCILLATOR 
1 BOX-BAND | CONVEYOR nufa 
FRKELENZER MASCHINENEABRIK 
eligi ee - 
HEINRICH GRAPER. AHLHORN (OLDB) 


WEST GERMANY 194 


9-STAGE SECTION ROLLING MACHINE 
on j Moto 


) G 
4 14 Ha I 
al Dia 1k l 
‘ Ww 
bu J Dista 
Det v ‘ ce fi shar 
I J EDWARDS LIMITED J t R 
Lond NW! \A S B 


£9462 


NEW BESCO wea ev IN. PRESS — 


FOR SALE I j All-s 

struc i ire &O M < ie r 

side frames 97 Fo J. EDWARDS LIMITED 
389, Bu Roa I j NWI 4 t 

Street, Birmingham E9461 « 
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FOR SALE FOR SAL E FOR SALE 
HYDRAULIC PRESSES FRED WATKINS 
OF ALL TYPES (ENGINEERING) LTD. 
oo Hydraulic Free : \ Fr gIN| F oe Fielding 500-ton Vertical Downstroke Hydraulic 
ECONOMIC BOILER “pant, Ae ee a Press, 42in. by 36in. platens, with pumps and 
HORIZONTAL Economic Boile DANIEL 4¢ —w Multi-Daylight Hot Plate Press. four ra as a aia : 
ADAMSON manufactured 1953 ft mn lia pe atens &f 4ft. ¢ n 4 1 . elding roppec ron ae. sen with panips ane 
g over tube-plates 160 p.s pumping u atine | a Miers ta Sh * . 
000 Ib. hr., F and A. 212 deg. F. Stoker WW) He For D i 1 aa Sees ppinine ie iebuacoiieetem as 
: > ees "Pla eee _ 1Oft. 6 nea Two 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
pte we ingetge: 3 : O00 Forging Pr m with Crofts reduction gears and motors 
availa ea j g ‘ " , Two 26ft. by 4ft. Rotary Cooler or Drvers, with 
+r ~ . “KT 50 ¢ xtr Aine reduction gear and motors 
GEORGE COHEN, an x sie ; FRED WATKINS (ENGINEERING), LTO. 
wiiek sheik alia tap 7 COLEFORD, GLOS. — St G 
WOOD LANE LONDON Wl REED BROTHERS (ENGINEERING LTD 
I Shepherds Bush 2070; and Replant Work 
SPANNINGLEY, Nr. LEEDS Woolwich Industrial I BUNKER CLAMSHELL GATES 
Tel.: Pudsey 2241 0 , I 4 mn, SES :' LEVER OR AIR OPERATED 
= y ALL STEEL CONSTRUCTION 
HYDRAULIC PRESSES FOR SALE MAXIM CONVEYORS 
HYDRAULIC PUMPS Rapier 3-t n Diseets I lectric Mobile Crane, complete (ENGLAND) LTD., 
Hydrau Accumulate Valves, Fitting New with tv hook-on ”’ 5 cu. ft. grabs BELVEDERE, KENT 
and Se and. Complete installations Appl; « “h ief E ngineer, Ring ERITH 34223 & 
All kit f Hydrau Equis yment in Stock THE COLNE VALLEY WATER CO 35751 E170 a 
IHOMPSON AND SON (MIL LWALL). LTD., oo 
r 1 Street, Millwal ond F.1 atford noe SE ai napa 
Fast 1844/5 Bilt Herts £9269 G (= 
IMMEDIATE SALE, near Kilmarnoc wo | 7 ? 
FOR SALE PENMAN ECONOMIC BOILERS ind 10.000 | 7 
B Cab ¢ t ed, Overhead Electr: Ib. evaporat each, 160 Ib. pre ire Hodek = 
Tra < RADE 7 span, 25ft. max son Stokers. Economiser. pumps grit and ash pla => 
41K ). tot osed crab. New 1952. Installed Governme fact Bargain pr 
M D » ¢ RANE Zen 34 pa 20) £4000 where fixed | 
400) 3 SO osed cra New 1939 : 
“ ~ FRED WATKINS (ENGINEERING), LTD. | 
I HU RRILI AND CO. COLEFORD, GLOS 4 
ithedra rac ira 179 | 
6100 947 El - 
FORKLIFT TRUCKS FOR SALE ir! ' ‘ MPTON PAR I ; 
5 t hi Als ed ( q) , ) 4 KINSON £50 hoy 
seek Wiis echakee einen ; Screen Protected SLIP RING MOTORS | ON THIN ICE? 
ar Dept. E., Church Street, Bast f 40K) 440 h cable | 
(Tel... 78716) £2795 bs hd and BA‘ ! ate 
VARIOUS OVERHEAD Travelling Gantry A Conc (Great B ' ieuteede | Not when you 
( 400/3/5 — “i943 yA dares ; _ enue, He He tead, H Telephone : | 
erauo ew , little us ul Boxmoor 6040 £944 | 
Chamberlain Plz Ltd., Crows Work 
Southbury Roed. Eatiel ire - 4 remember 
MOTOR-DRIVEN ANGLE CROPPING ee Cee ee Pee ey 
MACHINE ) All-steel constructi rie Clay Gs : % Tubes. | 
Cr gies at 90 dee 7 by 7in. b yin iso on piere ? “voe . = asa ft 
€ +. Pen 400/440 3/50 F | Situated De Fu BOX N E9418 
EDW ARDS LIMITED 389, Euston Road, Londor Enginec oe 
NW 41, Water Street Birming! am, 3. £9464 STEEL FRAMED BUILDINGS FOR SALE, | e . 
“BROOKS, REGENT” MOTOR-ORIVEN ‘ft. to 400. clear width, as Workshop, Storage. | wmght have ttl 
GEARED OPEN END GUILLOTINE for sale oe epee es riecare odds ceanwanall 
k , ty by S.w.g irements be nan Za y 4 
, Saath = erica hold down ind all Hh e, Grosver Place, | { Sw F1I76G | 
gaue M drive 400/440/3/S0. Automat OVERHEAD TRAVELLING CRANE, 30/40 | THOS we WARD LTD 
ibncation-F J. EDWARDS LIMITED. 359 on. spam, | ’ ’ 
Fu 1 Road, Lond N_.W.1, or 41, Water Street with or without gantr ~ BOX N £9440 he | 
B gham, 3 £9463 G Engineer G Z ALBION WORKS, SHEFFIELD 
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TAYLOR & CHALLEN No. 6GDP Double-Sided 


Double-Action Toggle Drawing Press, blank 
holder stroke Yin., punch stroke 1S4in., machine 
surface of bed 32in. diameter, hole in bed 24in 
diameter, size of punch 16jin. by I3in., size of 
blankholder 28in. by 32in., complete with “* Udal 
automatic safety guard, arranged motor drive, 
440,350 

BLISS No 8§ Double-Geared Double-Sided 
Reducing Press with straight sides, pressure about 
50 tons, stroke 144in., with spare crankshatt for 
Sin. stroke, between uprights 22in., ram to bed 
23in., bed 2lin. by 2lin., arranged motor drive 
400 3.50 

JOHN HANDS Style SCG No. 8, Double-Geared 
Double-Sided Power Press with cast steel body 


pressure exerted 400 tons, stroke 8in., between 
uprights 26in., bed 24in. by 26in., arranged motor 
drive, 400 440 3 50 

BERRY Double-Geared, Double-Ended Punching 
Shearing and Angle Cropping Machine, punche 
lin. diameter through lin., largest hole punched 
in thinner material t4in. diameter, deptt of 
punch gap 2Sjin., shears plates up to lin. thick 


shear blades set at right angles to the gap, crof 


angles up to 6in. by 6in., arranged motor drive 
400 3 50 

SCHULER) Model P.FSEL.180 ~Double-Sided 
Friction Screw Press, with tie rod frame, motorised 
for 4003/50, pressure exerted approx. 216 tons 
max. stroke 17jin., diameter of screw with four 
starts 7¢4in., width between side frames 17jin., 
bed 1S4in. by 2Sin., weight approx. 84 tons 

FOUR BLACKBURN & CRAWSHAW Power 


Rotary Shearing Machines, 
capacity din. thick, depth of gap to gauge 204in 
cutters diameter by thickness Sjin. by jin., cutting 
speed Sift. 6in. per minute, arranged motor drive 
400,350 

NEW BESCO Model R 


Operated Geared 


2in. by 4in. Power Guillo- 
tine, arranged motor drive for 400 440 3 50 
depth of gap 6in., with automatic hold-down 
all gauges, approx. weight 124 tons 


and 


Photographs of the above are available. 


Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED 
Ot Every Description Attractive Prices 


F. J. EDWARDS LTD., 


89 361, EUSTON ROAD 
LONDON, N.W.1 
Ielephone : EU Ston 4681-3771 
And at 
LANSDOWNE HOUSE, 41, WATER STREET 


BIRMINGHAM, 3 


Telephone : Central 7606-8 £207 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
CRANES 
MOBILES, 


pneumatics 





NEALS NM_ 2-ton 
1951-52 


3Stt. Jibs, Ruston 


engines, £1100/£1250 each 


JONES KL.44 MOBILE 24ft. Jib, Ruston engine, 
new 1950. £1650. 

COLES 3-ton DIESEL MOBILE, on pneumatics 
cantilever jib, cab, S.L.L, overhauled, good work- 
ing order. £675 

JUMBO 3-ton Grab Crane, new late 19ST and n 
1955, Perkins P4 engines, in very good cond 
£10S0 and £1350 respectively 

COLES 6ton MOBILE, 30 Jib, pneumatic 
diesel, £2750 

BUTTERS S-ton 2-motor ELECTRIC DERRICK 
120ft. Jib, No. 5555. £2250. 

ANDERSON S-ton STEAM DERRICK, 90ft. Jib 
new 1947, in good condition. £1100. 

BUTTERS 7-ton ELECTRIC, 100ft. Jib, very good 
condition, £1750 

MORGAN 7-ton 3-motor ELECTRIC DERRICK 
120tt. Jib, power bogies. £6000. 

TAYLOR-HUBBARD 7é-ton STI ie | oOco 
SOtt. Jib, 1951, 4ft. S4in. gauge, SI £2950 

MORGAN 10-ton 2-motor ELEC rRIC DERRICK 
120tt. Jib, 1954, bogies. £4950 

ANDERSON 10-ton ELECTRIC, 120ft. Jib, good 
condition. £3200. 

MORGAN I15-ton STEAM DERRICK, 120tt. Jib 
new 1958, on bogies. £8750 

COLES 20-ton 82310 DIESEL MOBILE. on pneu- 
matics, 40ft. Jib, approx. 4 years old. Offers 

BUILDMASTER BDK TOWER CRANE, S9tft 
luffing Jib, curve travel, 1954, P.C.¢ £1050 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER 
Further details, 14, Lower Grosvenor Place, 

London, S.W.I Telephone ViCtoria 7531 

3501, ROSO, 9X86 (15 lines) E107 G 

COCHRAN “Sinuflo" Double Pass, 10ft. 9in 
dia. by 15ft. 8in. over  tube-plates, evap 
16,800/18,000 Ib./hr., 120 p.s.i., with chimney 
induced draught fans, Thermoteed controls 

JOHN THOMPSON Treble Pass, Lift. dia. by 16ft 
over tube-plates, evap. 14,500/15,150 Ib hr 
120 = i., with induced draught fan, Thermofeed 
contro 

DANIEL, ADAMSON Double Pass, 10ft. 6in. dia 
by 16ft. over tube-plates, evap. 14,400 1b./hr., 


160 = _ feed pump, chimney and induced 
draught 
Two JOHN THOMPSON Super Economic, 9ft. 6in. 


dia.. 14ft. over tube-plates, evap. 9900 !b./hr 
120 p.s.i., with induced draught fan. 
The above boiler is ideal for coal or oil-firing 
T 
GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
Tel: Pudsey 2241. E206 G 
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STEAM BOI ERS. — Cochrane Vertical (New) 
Sft. 6in., Stt.. 7h. 6in., 7ft. and 6ft. in dia., 100 
150 Ib. wey reconditioned &8ft. 6in. down to 3ft 
dia Economic 4ft. to Lift. 6in. dia., including 
new 7ft. and Sft. dia., 150, 180 and 200 Ib. w.p 
300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRESSORS. —Two Belliss & Mor com 
2500 ¢.f.m., 100 p.s.., SSO h.p. motors é 
Broomwade S00, 400, 300, 200 and 130 ¢ fm all 
pee pine and several others of various makes 
and ¢ 

200 AIR. RE rs Iv RS, stocked up to 9ft. dia., 100 


to 500 Ib. presst 


PFLECTRIC MOTORS 1SO Totally Enclosed and 
Flameproof Motors up to 200 h.p 
ROAD CRANES.--10-ton Lorain lorry- 


MOBILE 


iounted 30. 70tt. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 8i-ton Ransomes 
Diese! Electric itt. jib 6-ton Coles Dhesel 
Electric. pneumatics, new 1948 (2); 6-ton Coles 
Diese! Electr solids 4-ton Coles Diesel 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950 a yn Jones Super 40°" diesel, pneu- 
matics ¢ 

OVERHE AD CRANES.— 20-ton Vaughan, 42it 
Jin. span, 6-ton auxiliary, cab control (5S) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 15-ton Booth, 
37tt. span, 400/3/50 ; 10-ton Morris, ‘* Goliath,” 
4011. span, 400/3,50 Wharton 74-ton, 25ft 
span, 400/3,50 ; S-ton Henderson, 24ft. 7in. span, 
1946 §-ton Morris, S8tt. span, hand-operated ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel S-ton Morris, 28ft. 6in. span, power 
hoist, hand travel 4-ton Morris, 19ft. span, 
220V. d.c. (3) 2-ton Vaughan, 27ft. 6in. span 
2-motor ; majority of the above are unused 

DERRICK CRANES.—7-ton Anderson Grice 
100ft. jib, electric 7-ton Rushworth, hand 
30t. jib I4-ton Anderson Grice, hand, 4011. j:b 
§-ton Butters Grabbing, 80ft. jib. electric 

RAIL CRANES.-—-18-ton Brownhoist, steam, 5SOft 
ib 10-ton Gratton, 34ft. jib, diesel conversion 
8-ton Wilson, steam, 35ft. jib 5-ton Grafton 
3Stt. yib, diesel conversion ; S-ton Smith, SOft 
jib (2) 

LOCOS.—-Fowler diesel, 180 hop. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in, 
(two oil-fired, one coal), Peckett, steam, 7in. by 
I2in., 1941; also 3 miles track, 24in. gauge 
Bogies, Turnouts, &¢ 

STEEL PIPING.— S0,000ft., 2in. Galvanised, new ; 
60,0001t., 3in., black, new SOOOIT., Sin. seamless ; 
1000ft., 12in. seamless SOOtt., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—-Large stocks all sizes up io 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 


Stainless Acid Cocks and Valves, over 5000, immee- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request 


STORAGE TANKS 300 cylindrical and rectangu 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.~— Sedgewick, 12ft. by gin. capa- 


19584, 400 3 50; Heenan & Froude 
1500 h.p. maximum, 18in. Dial 
Scriven Plate Bending Rolls, 
Bending Rolls, 7ft. by 4in 

Vertical Straightening 
Herbert Miller, 61in 


city Guillotine 
Dynamometers 
Indicator (three) 

14ft. by Berry 
Tangye 200-ton Hydraulic 
Press. 15ft. by 3ft. table 
by 1[Sin. table Pels Punch and Shears, jin 
capacily nine new 2 cwt. and | cwt. Pneumatic 
Hammers Bonn Hydraulic Tube Bender up to 


in 


20tt. by 4in. bore 40kKVA. Sciaky Spot Welding 
Machine ; Berry Guillotine, capacity 4ft. by 
Jin Fielding Hydraulic Tube Bending Machine, 
24in. stroke up to 8in. capacity Sedgwick 6ft. 
by iin. Folding Machine ; Rushworth Plate 


Guillotine, 4ft. by din. ; Bliss 70-ton power press 
SLING ENGINEERING WORKS 

COLEFORD GLOS. 

Phone : Coleford 2271/2 E106 G 





NISSEN TYPE HUTS for sale. Prompt despatch 


of 16ft., 24ft., and 30ft. wide huts ; also “‘ Romney” 
Huts, 35ft. wide, and “ Blister’ Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 


lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
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73, Chancery Lane, London, 
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HOLBORN 8411 (8 lines) 





E 





Automatics, radial drills; surface, 


turret and centre lathes ; 


Tenders must be submitted by 6th May, 1960. 





Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath 0021) 
Ell3 G 








By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location fuctioneers 

April 21 Machine tools and M.O.A. Storage Depot, RUSSELL, BALDWIN 
miscellaneous stores Rotherwas. Hereford. & BRIGHT, LTD. (Dept 
ncluding 1) 20, King Street 

Hereford 
(Tel.: 4366.) 

horizontal and hydromatic milling machines. universal grinders ; lathes 
drills slotting machines tyres tubes Pel stacking chairs chairs 
steel tables ; searchlights and projectors ; M.T. Spares ; Caierpillar engines 
(D7s) portable teles. saws with Villiers petro! engines ; 9000 galls. bitumen 
paint telescopes air Compressors ; centrifugal water pumps ; 400,000 
quart and 7 Ib. tins electric torches ; cable connectors power leads 
convector plotting and cooling units, ete 

May 3-4 Machine tools and M.O.A. Storage Depot FULLER, HORSEY, 
miscellaneous stores Royal Arsenal, Woolwich, SONS & CASSELI 

London, S.E.18 (Dept. L), 10, Lloyd's 
Avenue, London, E.C.F 
(Tel Royal 4861.) 
May 10 Machine tools and M.O.A. Storage Depot J. H. NORRIS & SON 
miscellaneous stores. Byley, Nr. Middlewich, (Dept L), 9 Albert 
Cheshire. (Sale at Cheet Square, Manchester, 2 
ham Town Hall, Man (Tel.: Blackfriars 8373.) 
chester, 8.) 

May 17 Vehicles, earth mov M.O.A. Storage Depot WALKER, WALTON & 
ing and lifting equip Ruddington, Notts HANSON (Dept L) 
ment. Byard Lane, Bridlesmitt 

Gate, Nottingham 


Application for catalogues, available 14 days prior to date 
auctioneers shown above (price of catalogue Is. 0d.— 


SALE BY TENDER 
universal, 


horizontal and vertical milling machine ; 
riveting and tapping machines, located at M.O.A. Storage Depot, 


Application for Tender Forms should be made to War Office, Directorate of Disposals, D.2(B) 
First Avenue House, High Holborn, London, W.C.1 


R 


(Tel.: 54272.) 
of sale, should be made on/y t 


the 
P.O. only). 


cylindrical and internal grinders capst 


broaching, balancing, honing 
Bowhouse, Nr. Kilmarnock 


in 


E118 3 
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DROTT DIGS DEEP 
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INTERNATIONAL 


0 eh 
ee 


gh ae eet diac dae A WIDE VARIETY OF EQUIPMENT 






Plant, contractors Collier & Catley Ltd, reported to handle special jobs fast! 
that this BTD-6— equipped with Drott 4-in-l and parm 
scarifier—did an excellent job in a confined space. i =. 


No wonder! The BTD-6 is the most efficient crawler 


nits class—providing low-cost power to operate a 


Drott 4-in-1 Skid-Shovel 


big variety of matched equipment. For full details 
of the British BTD-6, why not contact your 


International Construction Equipment dealer today? 





Bucket Equipment 
1 or Ig cu.yd 


International | 


CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND N_ IRELAND 


JAMES BOWEN & SONS LTD 


EDINBURGH GLASGOW ABERDEEN 


R. CRIPPS & CO LTD 


NOTTINGHAM - MANCHESTER - SHILDON 


SAVILLE (TRACTORS) LTD international 
LONDON STRATFORD-ON-AVON . CARDIFF BELFAST 


WESTERN CONTRACTORS SERVICES LTD 


neces CONSTRUCTION EQUIPMENT 


finest on tyres and tracks 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED +: HARVESTER HOUSE - 259 CITY ROAD + LONDON E.c.1 
Enter No. 1301 on reply card 





Boughton Pipeboom 


= 





Boughton Extra Heavy 
Bullangledozer Duty Winch 


INTERNATIONAL 
HARVESTER 
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AERASPRAY 


TRADE MARE 





Our Catalogue shows many items of Equipment designed to save 
you money. The 17 Turntables, for instance, are of 5 types:—Low, 
ballbearing : Tilting: Powered, Electric or Air: Hydro-pneumatic lifting. 









The 15 sizes of Liquid Containers are made in 6 standard forms :— 
Outlet, top or bottom: Stirrer, hand, air or electric operated. High 
Pressure type for solids. 


Air Rectifiers are made in 20 sizes and types, ranging from a small 
attachment to fit between gun and hose to the other extreme——— 
a Mains Filter of 750 c.f.m. capacity. 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray Booths; 


AERASPRAY ASSOCIATED LIMITED Conveyors; Infra Red etc. Stoves; Automation Equipment. 
Head Office & Works: NECHELLS, BIRMINGHAM,7 82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 


EASt 1671-4, etc. Also at Glasgow, Manchester, Belfast and throughout the worid. 
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E Announcing... 
Electro-Zinc Coated 
\5 \») 
THE STEEL COMPANY OF WALES 
1 CMOCTED 
HOME TRADE ENQUIRIES: ABBEY WORKS, PORT TALBOT, GLAMORGAN 
ee Telephone: Port Talbot 3161 Telegrams: Steel, Port Talbot 
i EXPORT ENQUIRIES: MARGAM HOUSE, 26 ST. JAMES'S SQUARE, LONDON, S.W.1 
is Telephone: Trafalgar 4300 Telegrams: Coldrold, Piccy, London 
Cables: Coldrold, London 
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here is aman on his way to 
solving his partitioning problems with 





Cut it to the shape you want— 


it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole m gnufacturers 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.| 
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